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why individuals 


bodily form » not known, but the influences of outer 
•conditions have to be taken into consideration when 
-comparing different human types. 

Selective processes are also at work m changing 
the character of a population Differential birth-rate, 
mortality and migration may bring about changes in 
the hereditary composition of a group The range of 
such changes is limited by the range of variation 
within the ongm&l population The importance of 
selection upon the character of a population is easily 
overestimated It is true enough that certain defects 
are transmitted by heredity, but it can not be proved 
that a whole population degenerates physically by 
the numerical increase of degenerates These always 
include the physically unfit, and others, the victims 
of circumstances The economic depression of our 
days shows clearly how easily perfectly competent 
individuals may be brought into conditions of abject 
poverty and under stresses that only the moat vigorous 
minds con withstand successfully Equally unjustified 
is the opinion that war, the struggle between national 
groups, is a selective process which is necessary to 
keep mankind on the onward march Sir Arthur 
Keith, only a week ago, m his rectoral address at the 
University of Aberdeen is reported to have said that 
“Nature keeps her human orchard healthy by pruning 
and war is her pruning hook” I do not see how 
such & statement can be justified in any way War 
eliminates the physically strong, war increases all the 
devastating scourges of mankind such as tuberculosis 
and genital diseases, war weakens the growing gen¬ 
eration History shows that energetic action of 
masses may be released not only by war but also by 
other forces We may not share the fervor or believe 
in the stimulating ideals, the important point is to 
observe that they may arouse the same kind of energy 
that is released m war. Such a stimulus was the 
abandonment to religion in the middle ages, such is 
the abandonment of modern Russian youths to their 
ideal 

So far we have discussed the effects of heredity, 
environment and selection upon bodily form We 
are not so much concerned with the form of the body 
as with its functions, for in the life of a nation the 
activities of the individual count rather than his 
appearance. There is no doubt in my mind that 
there is a very definite association between the bio¬ 
logical make-up of the individual and the physiologi¬ 
cal and psychological functioning of his body The 
claim that only social and other environmental con¬ 
ditions determine the reactions of the individual dis¬ 
regards the most elementary observations, like differ¬ 
ences in heart beat, basal metabolism or gland 
development; and mental differences in their relation 
to extreme anatomical disturbances of the nervous 


system. There are organic reasons 
differ in their mental behavior. 

But to acknowledge this fact does not moan that 
all differences of behavior can be adequately explained 
on a purely anatomical basts When the human body 
has reached maturity, its form remains fairly stable 
until the changea due to increasing age set m. Under 
normal conditions the form and the chemical consti¬ 
tution of the adult body remain almost stable for a 
number of years Not so with bodily functions The 
* conditions of life vary considerably. Our heart beat 
is different in sleep and in waking It depends upon 
the work we are doing, the altitude in which we bve, 
and upon many other factors It may, therefore, 
well be that the same individual under different con¬ 
ditions will show quite different reactions It is the 
some with other bodily functions The action of our 
digestive tract depends upon the quality and quantity 
of the food we consume In short, the physiological 
reactions of the body are markedly adjusted to con¬ 
ditions of life Owing to this many individuals of 
different organic structure when exposed to the same 
environmental conditions will assume a certain degree 
of Bimilanty of reaction 

On the whole it is much easier to find decided dif¬ 
ferences between races in bodily form than m func¬ 
tion It can not be claimed that the body in all 
races functions in an identical way, but that kind 
of overlapping which we observed in form is even 
more pronounced in function It is quite impossible 
to say that, because some physical function, let us 
say the heart beat, has a certain measure, the indi¬ 
vidual must be White or Negro—for the same rates 
are found in both races A certain basal metabolism 
does not show that a person is a Japanese or a White, 
although the averages of all the individuals in the 
races compared may exhibit differences. Further¬ 
more, the particular function is so markedly modified 
by the demands made upon the organism that these 
will make the reactions of the racial groups living 
under the same conditions markedly alike. Every 
organ is capable of adjustment to a fairly wide range 
of conditions, and thus the conditions will determine 
to a great extent the kind of reaction. 

What is true of physiological function is equator 
true of mental function There exists an enormous 
amount of literature dealing with mental character* 
tatics of races. The blonds North-Buropeana, South 
Italians, Jews, Negroes, Indians, Chinese have been 
described, as though their mental characteristics were 
biologically determined. It is true* each population 
has a certain character that is expressed in Us be¬ 
havior, so that there is a geographical distribution 
of types of behavior. At the same time we have a 
geographical distribution of anatomical types* and 
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it i result we find that a seleeted population can be 
described as having a certain anatomical type and a 
certain kind of behavior. This, however, does not 
justify us in claiming that the anatomical type de¬ 
termines behavior. A great error is committed when 
we allow ourselves to draw this inference. First of 
all it would be necessary to prove that the correla¬ 
tion between bodily form and behavior is absolute, 
that it is valid not only for the selected spot, but 
for the whole population of the given type, and, con¬ 
versely, that the same behavior does not occur when 
the types of bodily build differ Secondly, it would 
have to be shown that there is an inner relation 
between the two phenomena. 

I might illustrate this by an example taken from 
an entirely different field A particular country has 
a specific climate and particular geological formation 
In the same country is found a certain flora Never¬ 
theless, the character of soil and climate does not 
explain the composition of the flora, except in so far 
as it depends upon these two factors Its composi¬ 
tion depends upon the whole historical evolution of 
plant forms all over the worid The single fact of 
an agreement of distribution does not prove a genetic 
relation between the two sets of observations Ne¬ 
groes m Africa have long limbs and a certain kind 
of mental behavior It does not follow that the 
long limbs ore in any way the cause of their mental 
behavior. The very point to be proved is assumed 
as proved m this kind of argumentation. 

A scientific solution of this problem requires a 
different line of approach Mental activities arc 
functions of the organism We have seen that 
physiological functions of the same organism may 
vary greatly under varying conditions Is the case 
of mental reactions different? While the study of 
cretins and of men of genius shows that biological 
differences exist which limit the type of individual 
behavior, this has little bearing upon the masses con¬ 
stituting a population in which great varieties of 
bodily structure prevail We have seen that the same 
physiological functions occur m different races with 
varying frequency, but that no essential qualitative 
differences can be established. The question must be 
asked whether the same conditions prevail in mental 
life. 

If it were possible to subject two populations of 
different type to the same outer conditions the answer 
would not be difficult The obstacle in our way lies 
in the impossibility of establishing sameness of pon- 
ditio&B. Investigators differ fundamentally in their 
opinion in regard to the question of what constitutes 
Sttritebeu of conditions, and our attention must be 
Greeted, therefore, to tibia question. 

Xf We Oouid show how people of exactly the same 


biological composition react in different types of 
environment, much might be gamed It seems to me 
that the data of history create a strong presumption 
in favor of material changes of mental behavior 
among peoples of the same genetic composition The 
free and easy English of Elizabethan times contrasts 
forcibly with the prudish Mid-Victorian, the Norse 
Viking and the modern Norwegian do not impress 
us as the same, the stern Roman republican and his 
dissolute descendant of imperial times present strik¬ 
ing contrasts 

But we need more tangible evidence At least in 
so far as intelligent reaction to simple problems of 
everyday hfo is concerned, we may bnng forward a 
considerable amount of experimental evidence that 
deals with this problem We do not need to assume 
that our modem intelligence tests give us a clue to 
absolutely biologically determined intelligence—what¬ 
ever that may mean—they certainly do tell us how 
individuals react to simple, more or less unfamiliar, 
situations At a first glance it would seem that very 
important racial differences are found I refer to 
the many comparative tests of the intelligence of 
individuals of various European types and of Euro¬ 
peans and Negroes North Europeans tested in our 
country were found as a whole decidedly superior to 
South Europeans, Europeans as a whole to Negroes. 
The question arises, what does this mean? If there 
is a real difference determined by race, we Bhould 
And the same kind of difference between these racial 
types wherever they live Professor Garth has re¬ 
cently collected the available evidence and reaches the 
conclusion that it is not possible to prove a difference 
due to genetic factors, that rather all the available 
observations may be easily explained as duo to differ¬ 
ences m social environment It seems to me the most 
convincing proof of the correctness of this view has 
been given by Dr Khncberg, who examined the 
various outstanding European types in urban and 
rural communities in Europe He found that there 
is everywhere a marked contrast between rural and 
urban populations, the city giving considerably bet¬ 
ter results than the country and that furthermore the 
various groups do not follow by any means the same 
order in city and country, that the order rather de¬ 
pends upon social conditions, such as the excellence 
of the school systems and conflicts between homo and 
school * Still more convincing are his observations on 
Negroes. He examined a considerable number of 
Negroes in southern cities who had moved to the 
city from rural districts He found that the longer 
they lived m the city the better the results of the 
tests came to be, so that Negroes who had lived in 
the city for six years were far superior to those who 
had just moved to the city. He found the same result 
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when studying Negroes who had moved from the south 
to New York, an improvement with the time of resi¬ 
dence in New York This result agrees with Brig¬ 
ham’s findings for Itulians who had lived for varying 
periods m the United States It has often been 
claimed, as was done in the beginning by Brigham, 
that such changes are due to a process of selection, 
that more poorly endowed individuals have migrated 
to the country in late years and represent the group 
that has just come to the city It would be difficult to 
maintain this in view of the regularity with which 
this phenomenon reappears m every test Still, Dr 
Khneberg has also given definite evidence that selec¬ 
tion does not account for these differences He com¬ 
pared the records of the migrating groups with those 
who remained behind The records collected in Nash¬ 
ville and Birmingham showed that there is no appre¬ 
ciable difference between the two groups The 
migrants were even a little below those who stayed at 
home He also found that the migrants who came 
to New York were slightly inferior to those who 
remained m the South 

I have given these data in some detail, because they 
show definitely that cultural environment is a most 
important factor in determining the results of the 
so-called intelligence tests In fact, a careful ex¬ 
amination of the teBts shows clearly that in none of 
them has our cultural experience been eliminated 
City life and country life, the South and the North 
present different types of cultural background to 
which we learn to adapt ourselves, and our reac¬ 
tions are determined by these adaptations, which are 
often so obscure that they can be detected only by a 
most intimate knowledge of the conditions of life 
We have indications of such adaptations m other 
cases* It would seem that among the Plains Indians 
the experience of girls with bead work gives to them 
a superiority in handling tests based on form It is 
highly desirable that the tests should be examined 
with greatest care in regard^o the indirect influence 
of experience upon the results I suspect strongly 
that such influences can always be discovered and 
that it will be found impossible to construct any test 
in which this element is so completely eliminated that 
we could consider the results as an expression of 
purely biologically determined factors 

It is much more difficult to obtain convincing re¬ 
sults in regard to emotional reactions in different 
races No satisfactory experimental method has been 
devised that would answer the crucial question, in 
how far cultural background and in how far the 
biological basis of personality is responsible for ob¬ 
served differences There is no doubt that individuals 
do differ in this respect on account of their biological 
constitution It is very questionable whether the 


same may be said of races, for in all races we find a 
wide range of different types of personality All 
that we can say with certainty is that the cultural 
factor is of greatest importance and might well ac¬ 
count for all the observed differences, although this 
does not preclude the possibility of biologically deter¬ 
mined differences The form of response of groups 
of the same race but culturally different is so great 
that it seems likely that any existing biological dif¬ 
ferences are of minor importance I can give only 
a few instances The NoTth American Indians are 
repuled ns stoic, as ready to endure pam and torture 
without a murmur This is true in all those cases m 
which culture demands repression of emotion The 
same Indians, when ill, give m to hopeless depression 
Among closely related Indian tribes certain ones are 
given to ecstatic orgies, while others enjoy a, life run¬ 
ning in smooth conventional channels The buffalo 
hunter was an entirely different personality from the 
poor Indian who has to rely on government help, or 
who lives on the proceeds of land rented by his White 
neighbors Social workers are lamihar with the 
subtle influence of personal relations that will dif¬ 
ferentiate the character of members of the same 
family Ethnological evidence is all in favor of the 
assumption that hereditary racial traitB are unim¬ 
portant as compared to cultural conditions As a 
matter of fact, ethnological studies do not concern 
themselves with race as a factor in cultural form 
From Waitz on, through Spencer, Tylor, Bastiau to 
our times, ethnologists have not given serious atten¬ 
tion to race, because they find cultural forms dis¬ 
tributed regardless of race 
I believe the present state of our knowledge jus¬ 
tifies us in saying, that while individuals differ, bio¬ 
logical differences between races are small There is 
no reason to believe that one race is by nature so 
much moie intelligent, endowed with great will power, 
or emotionally more stable than another, that the 
difference would materially influence its culture Nor 
is there any good reason to believe that the differences 
between races are so great, that the descendants of 
mixed marriages would be inferior to their parents. 
Biologically there is neither good reason to object to 
fairly dose inbreeding in healthy groups, nor to 
intermingling of the principal races 
I have considered so far only the biological side 
of the problem In actual life we have to reckon 
with social settings which have a very real existence, 
no matter how erroneous the opinions on which they 
are founded Among us race antagonism is a fact, 
and we should try to understand its psychological 
significance For this purpose we have to consider 
the behavior not only of man, but also of animals. 
Many animals live in societies. It may be a shoal 
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of fish which any individuals of the same species 
may join, or a swarm of mosquitoes No social tie 
is apparent in these groups, but there are others 
which we may call closed societies that do not permit 
any outsider to join their group Packs of dogs and 
well-organized herds of higher mammals, ants and 
bees are examples of this kind In all these groups 
there is a considerable degree of social solidarity 
which is expressed particularly by antagonism against 
any outside group The troops of monkeys that Jive 
in a given territory will not allow another troop to 
come and join them The members of a closed ani¬ 
mal society are mutually tolerant or even helpful 
They iepol all outside intruders 

Conditions in primitive society are quite similai 
Strict social obligations exist between the members 
ot a tribe, but all outsiders are enemies Primitive 
ethics demands self-sacrifice in the group to which the 
individual belongs, deadly enmity against every out¬ 
sider A closed society does not exist without an¬ 
tagonisms against others Although the degree of 
antagonism against outsiders has decreased, closed 
societies continue to exist in our own ci\ ihzation The 
nobility formed a closed society until very recent 
times Patncians and plebeians in Home, Greeks 
and barbarians, the gangs of our streets, Mohamme¬ 
dan and infidel, and our modern nations are in this 
sense closed societies that can not exist without an¬ 
tagonisms The principles that hold societies togethei 
vary enormously, but common to all oi them are social 
obligations within the group, antagonisms against 
other parallel groups 

Eace consciousness and race antipathy differ in one 
respect from the social groups heie enumerated 
While in all other human societies there is no exter¬ 
nal characteristic that helps to assign an individual 
to his group, hero his very appearance singles him 
out If the belief should prevail, as it once (lid, that 
all red-hiured individuals have an undesirable char¬ 
acter, they would at once be segregated and no red- 
haired individual could escape from his class no 
matter what his personal characteristics might be 
The Negro, the East Asiatic or Malay who may at 
once be recognized by his bodily build is automati¬ 
cally placed m his class and not one of them can 
escape being excluded from a foreign closed group 
The same happens when a group is characterized by 
dress imposed by circumstances, by choice, or because 
a dominant group prescribe for them a distinguish¬ 
ing symbol—like the garb of the Medieval Jews or 
the stripes of the convict—so that each individual, 
no matter what his own character may be, is at once 
assigned to his group and treated accordingly. If 
racial antipathy were based on innate human traits 
this would be expressed in interracial sexual aver¬ 


sion The free intermingling of slave owners with 
their female slaves and the resulting striking decrease 
m the number of full-blood Negroes, the progressive 
development of a half-blood Indian population and 
the readiness of intermarriage with Indians when 
economic advantages may be gained by such means, 
show clearly that there is no biological foundation 
for race feeling There is no doubt that the strange¬ 
ness of an alien racial type does play an important 
role, for the ideal of beauty of the White who grows 
up m a purely White society is different from that 
of a Negro This again is analogous to the feeling 
of aloofness among groups that are characterized by 
different dress, different mannerisms of expression 
of emotion, or by the ideal of bodily strength as 
against that of refinement of form The student of 
race relations must answer the question whether in 
societies in which different lacial tjpes form a 
social!} homogonoous group, a marked race conscious¬ 
ness develops This question can not be answered 
categorically, although interracial conditions m Brazil 
and the disregard of racial affiliation in the relation 
between Mohammedans and infidels show that race 
consciousness may be quite insignificant 

When social divisions follow racial lines, as they 
do among ourselves, the degree of difference between 
racial forms is an important element m establishing 
racial groupings and in creating racial conflicts 

The actual relation is not different from that de\ el¬ 
oping in other cases in which social cleavage develops 
In times of intense religious feeling denominational 
conflicts, in tunes of war national conflicts take the 
same course The individual is merged in his group 
and not rated according to his personal value 

However, nature is such that constantly new gioups 
are formed m which each individual subordinates 
himself to the group He expresses his feeling of 
solidarity by an idealization of his group and by an 
emotional desire for its perpetuation When the 
groups are denominational, there is strong antugonism 
against marriages outside of the group The group 
must be kept pure, although denomination and de¬ 
scent are in no way related If the social groups 
are racial groups we encounter in the same way the 
desire for racial exogamy in order to maintain racial 
purity 

On this subject I take issue with Sir Arthur Keith, 
who m the address already referred to is reported 
to have said that “Barn antipathy and race prejudice 
nature has implanted in you for her own end—the 
improvement of mankind through racial differentia¬ 
tion ” I challenge him to prove that race antipathy 
is “implanted by nature” and not the effect of social 
causes which are active in every closed social group, 
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no matter whether it is racially heterogeneous or 
homogeneous The complete lack of sexual antipathy, 
the weakening of race consciousness in communities 
in which children grow up os an almost homogeneous 
group, the occurrence of equally strong antipathies 
between denominational groups, or between social 
strata—as witnessed by the Roman patnci&ns and 
plebeians, the Spartan "Lacedaemonians and Helots, 
the Egyptian castes and some of the Indian castes— 
all these show that antipathies are social phenomena 
If you will, yon may call them “implanted by nature , 199 
but only in so far as man is a being living in dosed 
social groups, leaving it entirely in determined what 
these social groups may be 
No matter how weak the case for racial purity may 
be, we understand its social appeal in our society 


While the biological reasons that are adduced may 
not be relevant, a stratification of society m social 
groups that arc racial w character will always lead 
to racial discrimination As in all other sharp social 
groupings the individual is not judged as an indi¬ 
vidual but as a member of his class We may be 
reasonably certain that whenever members of different 
races form a single social group with strong bonds, 
racial prejudice and racial antagonisms will come to 
lose their importance They may even disappear 
entirely As long as we insist on a stratification in 
racul layers, we shall pay the penalty in the form 
of interracial struggle Will it be better for us to 
continue os we have been doing, or shall we try to 
recogm/e the conditions that lead to the fundamental 
antagonisms that trouble usf 


OBITUARY 


SAMUEL WILSON PARR 

Samuel Wilsok Parr died at Urbana, Illinois, 
on May 16, following a heart attack. He was bom 
on January 21, 1857, at Granville, Illinois Gradu¬ 
ating from the University of Illinois with the AB 
degree in 1884, he continued his studies at Cornell 
University and received the MS degree in 1885 
During 1900 and 1901 he was abroad at the Univer¬ 
sity of Berlin and the University of Zurich Follow¬ 
ing six years as instructor and professor of general 
science at Illinois College, 1885-1891, he came to 
the University of Illinois as professor of applied 
chemistry, a position which he retained until 1926, 
when he became professor emeritus Even after re¬ 
tirement, however, he continued to carry on his re¬ 
searches 

From the beginning Professor Parr was a leader 
During his undergraduate days he was an athlete, 
editor of the student paper, plfemdent of the literary 
society, president of the University Young Men’s 
Christian Association and valedictorian of his class 
His versatility may be further appreciated when it 
is realized that on his return to the teaching staff of 
the University of Illinois seven years after leaving 
as a student, he became leader of the Glee Club 

With Professor Arthur W Palmer he contributed 
much to the early development of the chemistry de¬ 
partment at the University of Illinois. He was al¬ 
ways a vinle and interesting teacher, and in the early 
days when the facilities and stimulus for research in 
the university were lacking, he was always at work 
developing methods and means of experimentation 
which not only contributed much to knowledge and 
technique, but also inspired his students with ambi¬ 
tion to accomplish something original 

His scientific discoveries during hu forty years of 


service to the University of Ilhnois are so numerous 
that only a few of those for which he was best known 
need be mentioned The Parr calorimeter for deter¬ 
mining tbe heat value in coals and other hydrocarbons 
is used throughout the world The Parr peroxide 
bomb is found m the majority of analytical labora¬ 
tories More recently he perfected another calo¬ 
rimeter for measuring and recording the heat value 
of fuel gases He made an extensive study of alloys 
and developed one in particular, “Ilhum,” which has 
powerful acid-resisting properties and which has 
found wide application for replacing platinum in 
many types of equipment His study of boiler waters 
and their treatment was a very valuable contribution 
From the earliest days the study of the physical and 
chemical properties of coal was one of his prime in¬ 
terests, and the results of his investigations gave him 
an international reputation m this field He devised 
a most valuable “Classification of Coal” and devel¬ 
oped a low temperature coking process to a point 
where it is just a question of time before it will 
become an important industrial process 
Professor Parr was the author of many articles 
and bulletins and wrote a well-known text on “The 
Chemical Examination of Water, Fuel, Flue-Gages 
and Lubricants ” The last few months of his life he 
devoted his remaining strength to a revision of this 
book Professor Parr was associated with many sci¬ 
entific and engineering organizations and technical 
committees and in each he had much influence. 
Among the recognitions that came to him were the 
Presidency of the American Chemical Society, the 
honorary degrees of doctor of science conferred by 
Lehigh University and by Illinois College, and the 
award of the Chandler Medal. Above all he will he 
remembered best for his genial and kindly person* 
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ality, his modest and way which made 

and held many friends. He was a man of high char¬ 
acter and high ideals, an inspiring teacher and on 
accomplished investigator 

Roger Adahs 

University or Illinois 

MEMORIALS 

A foundation of $100,000, to be known as the Ed¬ 
ward C Pickering Memorial, devoted principally to 
the study of variable stars by amateur astronomers, 
lias been established at the Harvard Observatory 
The funds were advanced by Harvard University, 
the Rockefeller Foundation, and the American Asso¬ 
ciation of Variable Star Observers According to 
the Harvard Alumni Bulletin, more than 300 of these 
amateur astronomers collaborate with the Harvard 
Observatory, they are scattered throughout the world 
In eighteen years the group working as members of 
the American Association of Variable Star Observers, 
with headquarters at the Harvard Observatory, has 
grown from a half-dozen enthusiastic amateurs, 
guided by Professor Picketing, to more than 100 dur¬ 


ing his lifetime, and to more than 300 since his death 
m 1919 

RECENT DEATHS 

Dr Hobart Amort Hare, professor of thera¬ 
peutics and diagnosis at Jefferson Medical College, 
Philadelphia, has died at the age of 68 years 

Dr C H Kauffman, emeritus professor of bot¬ 
any and emeritus director of the herbarium of the 
University of Michigan, died at his home in Ann 
Arbor on June 14 Professor Kauffman had been ill 
for sixteen months as the result of a paralytic stroke 
m February, 1930 He was sixty-two yeara of age 

Dr Shjbasaburo Kitasato, the distinguished bac¬ 
teriologist, died m Tokyo on June 13, at the age of 
seventy-two years Dr Kanematsu Sugiura writes 
that his name has been connected with the following 
achievements Isolation of tetanus bacillus and bacil¬ 
lus of symptomatic anthrax in 1889, preparation of 
diphtheria antitoxin in 1890, discovery of the etio¬ 
logical agent of bubonic plague in 1894, isolation of 
dysentery bacilli m 1898, and preparation of effective 
antitoxin for the pneumonic plague in 1911 


SCIENTIFIC EVENTS 


ISLE ROYALE NATIONAL PARK 
The State of Michigan is proceeding with expedi¬ 
tion to the creation of the Isle Royale National Park 
in Lake Superior, which it hopes will be the twenty- 
third in the chain of National Porks, according to in¬ 
formation received by Secretary Wilbur at the De¬ 
partment of the Intenor The Michigan Legislature 
has authonzed the governor to appoint five commis¬ 
sioners to acquire and hold in trust for later transfer 
to the Federal Government lands for the proposed 
park. As soon os this commission is appointed the 
state will be in a position to acquire the areas needed 
The Congress has authonzed the acceptance into 
national park status of the Shenandoah area in Vir¬ 
ginia and the Mammoth Cave in Kentucky on a sim¬ 
ilar basis The Michigan area will be number 23 
only if it delivers title to the land in question m ad¬ 
vance of these two. 

The passage of this law by the Michigan Legisla¬ 
ture creating a commission marks the first official 
step toward fulfilment of the requirements of the Act 
of Congress providing for the establishment of the 
Isle Royale National Park, approved by the President 
on March % 1931. 

According to the authorisation of Congress, Isle 
Royale will become a national park when all the lands 
of Me Royale and as many of the numerous sur- 
tatandiqg islands as the Secretary of the Intenor shall 


designate shall be turned over to the Federal Govern¬ 
ment Following its customary procedure m author¬ 
izing the establishment of national parks, Congress 
specified that no federal appropriations should be 
made for the purchase of lands for the proposed 
park 

The Michigan Conservation Commission is directed 
by the new law to transfer to the park commission 
more than 2,200 acres of state-owned Isle Royale 
lands Many private owners of Isle Royale lands 
have signified their intention of giving their holdings 
to the government, and it is expected that more than 
50,000 acres of land will soon be held by the Isle 
Royale National Park Commission for transfer to the 
government at the proper tune. 

Isle Royale is the largest island in Lake Superior, 
having an area of about 135,000 acres Private hold¬ 
ings amount to nearly 124,000 acres Adding greatly 
to its charm and beauty, approximately 100 small 
islands surround Isle Royale, which is about 45 miles 
long and shaped like a narrow hand with the fingers 
toward the northeast 

OFFICERS OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS 

Charles E Skinner, assistant director of engi¬ 
neering, Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pennsylvania, was elected 
president of the American Institute of Electrical En- 
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gineers for the year beginning August 1, 1931, as 
announced at the annual meeting of the institute held 
at Asheville, N C, oil June 22, during the annual 
summer convention of the institute The other 
officers elected were Vice-presidents, W B Kouwcn- 
hoven, Baltimore, W E Freeman, Lexington, Paul 
H Patton, Omaha, A W Copley, San Francisco, 
L B Chubbuck, Hamilton, Ontario, Directors, L W 
Chubb, East Pittsburgh, B D Hull, Dallas, II R 
Woodrow, Brooklyn, National Treasurer, W I 
Slichter, New Vork (reelected) 

These officers, together with the following hold-over 
officeis, will constitute the Board of Directors lor the 
next administrative year, beginning August 1 W S 
Lee (retiring president), Charlotte, N C , Harold B 
Smith, Princeton, Massachusetts, H V Carpenter, 
Pullman, Washington, G C Shaad, Lawrence, Kan¬ 
sas, I E Moultrop, Boston, H P Charlesworth, 
New York, T N Lacy, Detioit, J Allen Johnson, 
Buffalo, A M MacCutcheon, Cleveland, A E Bettis, 
Kansas City, J E Kearns, Chicago, F W Peek, 
Jr, Pittsfield, C E Stephens, New York, A B 
Cooper, Toronto, A E Knowlton, and R H Tap- 
scott, New York 

The annual report of the Board of Directors, pre¬ 
sented at the meeting, showed a total membership 
on April 30, of 18,334 In addition to three national 
conventions and five district meetings, 1,628 meetings 
were held during the year by the local organizations 
of the institute in the principal cities and educational 
institutions in the United States, Canada and Mexico 

AWARD OF THE PRIZES OF THE 
RESEARCH CORPORATION 

The Research Corporation prizes of $2,500 have 
been awarded through the Smithsonian Institution to 
Dr Andrew Ellicott Douglass, director of Steward 
Observatory of the University of Arizona, and Dr 
Ernst Antevs, of the University of Stockholm Each 
will likewise receive the Research Corporation plaque 
for outstanding contributions to science 

The prize i& awarded to Dr Douglass for his re¬ 
searches on the rings that mark the annual growth of 
trees which have thrown light on the pnst climate of 
the earth and on the correspondence between weather 
and solar activity The award to Dr Antevs waa 
in recognition of his use of vorves, layers of clay in 
ancient lake beds, as time-pieces of glacial activity 

The awards to Drs Douglass and Antevs arc the 
fourth and fifth of their kind made by the Research 
Corporation The first, m 1925, went to Dr John 
J Abel, of the Johns Hopkins University, for his 
work on ductless glands, animal tissues and fluids 
The second, in 1929, went to Dr Werner Heisenberg, 
of the University of Leipzig, for hia contribution to 


matrix mechanics and for his exposition of the prin¬ 
ciple of wdeterminance, and the third, also m 1929, 
to Dr Bergen Davis, of Columbia University, for the 
double x-ray spectrometer and other achievements 
m the field of atomic physios 

The Research Corporation is the only organization 
of its kind It sprang from the desire of a scientific 
man to have the fruit of his scientific labors capital¬ 
ized for the promotion of research In 1911, Dr 
Frederick G Cottrell, then chief physical chemist, 
later director of the U S Bureau of Mines, and his 
associates offered their invention for the electrical 
precipitation of suspended particles to the Smith- 
soman Institution, for the benefit of science As the 
institution could not well undertake the development 
of a matter so likely to have commercial and legal 
complications, Dr Charles D Walcott, then secretary 
of the Smithsonian, undertook with Dr Cottrell to 
enlist the aid of public spirited men of New York 
City to organize a non-profit sharing corporation for 
the development of the patents, and in 1912 the Re¬ 
search Corporation was formed 

Its purposes are to acquire inventions and patents 
and make them more available in the arts and indus¬ 
tries, while using them as a source of income, and, 
second, to apply all profits from such use to the ad¬ 
vancement of technical and scientific investigation 
and experimentation through the agency of the 
Smithsonian Institution and other scientific institu¬ 
tions 

THE HARVARD DEPARTMENT OF PHYSICS 
The Harvard Alumm Bulletin prints information 
concerning members of the department of physics as 
follows 

Professor Theodore Lyman is recuperating from a 
surgical operation for appendicitis, performed on May 10 
Professor William Duane also is convalescing from a 
serious illness He will be able during the coming sum¬ 
mer, however, to direct research in the x my laboratories 
of the new physics building and at the Huntington 
Hospital, Boston 

Professor P W Bridgman took part in a symposium 
on the physics of crystals, held at the first annual sum¬ 
mer meeting of the American Association for the Ad¬ 
vancement of Science, in Pasadena, on June 15* Later 
in the summer he will be engaged in writing at Randolph, 
New Hampshire During his absence from Cambridge, 
hia research on the properties ef matter under high pres¬ 
sure will be carried on by his assistants 
After a short vacation in New Hampshire, Professor 
F A Saunders will go on with his research in spectros¬ 
copy at the physics laboratory 
Professor Otto Oldenberg will remain in Cambridge 
during the summer for work in atomic physics 
Professor J C Slater, chairman of the department of 
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physics at the Massachusetts Institute of Technology, 
and lecturer on physics at Harvard, will give courses in 
the summer school of the University of California 

Professors E L Chaffee and N H Black are on leave 
of absence in Europo Professor Chaffee is completing 
his text book on \atuum tubes, and ProfosBor Black, who 
has attended courses at the University of Cambridge, will 
finish his study of the instruction in physics given at the 
English schools and colleges 

Professor E C Kemble will spend the summer in Ver 
mont, writing on quantum mechanics 

Professor F H Crawford will take a brief vacation in 
Virginia and then return to Cambridge and continue his 
research on band spectra 

J H McLeod will teach in the summer school and 
carry on research m atomic physics, D 8 Muzzey will 
work on suporsomes, F V Hunt on architectural aeons 
tics and R W Hickman on gas tubes II P Stabler 
will go to Williams College next year us on instructor 
in physics 

The remodeling of the Jefferson Physical Laboratory 
will be completed during the summer, under the dim 
tion of H R Mimno, instructor m physics, who will also 
do research on powor amplifiers 

HONORARY DEGREES FOR SCIENTIFIC 
MEN 

Among honorary degrees conferred by universities 
at their lecent commencement exercises are the follow¬ 
ing 

Yale University D Sc on Dr Eugene Lindsay Opie, 
professor of pathology and director of the department 


at the University of Pennsylvania, and director of the 
Henry Phipps Institute, Philadelphia, and on Mr John 
Ripley Freeman, civil and mechanical engineer, Provi¬ 
dence, Rhode Island 

Northwestern University D Sc on Dr Isaac Abt, 
member of the medical faculty of Northwestern Univer¬ 
sity since 1894, and on Dr Robert Bruce Preble, pro¬ 
fessor of medicmo at Northwestern University since 1895 
The University of Pittsburgh D Sc on Dr Carl E Sea¬ 
shore, professor of psychology and dean of the Graduate 
School of the State University of Iowa 
The University of Wisconsin DSc on Dr Irving W 
Bailey, professor of plant anatomy at Harvard Uni¬ 
versity 

Middlebury College D Sc on Dr Albert W Hull, of 
the General Electric Company 

Georgetown University LL D on Dr Felix Neumann, 
assistant librarian of the Amy Medical Library at 
Washington, D C 

Wilson College D Sc on Miss Francis Wick, professor 
of physics at Vassar College 

Jefferson Medical Cdllege LL D on Dr Irving S Cut¬ 
ter, dean, Northwestern University Medical School 
Earlham College LLD on Mr Orville Wright, of 
Dayton, Ohio, co inventor of the airplane 

Brown University D Sc on Mr Ambrose Swasoy, 
Cleveland, Ohio 

University of Toronto D Sc on Dr L V Redman, 
vice president and director of research of the Bakelite 
Corporation and president elect of the American Chem¬ 
ical Society 


SCIENTIFIC NOTES AND NEWS 


The Roosevelt Memorial Association, New York, 
has awarded a Roosevelt Medal to Dr C Hart Mcr- 
nain, chief of the U S Biological Survey from 1885 
to 1910, and since research associate of the Smith- 
Roman Institution, who “brought the study of natural 
history out of the laboratory into the open spaoes of 
field and wood and sky ” 

Professor Dugald C Jackson, chairman of the 
electrical engineering department of the Massachu¬ 
setts Institute of Technology, was on June 22 pre¬ 
sented with the Lamme award for outstanding achieve¬ 
ment m engineering teaching, at the annual dinner of 
the Society for the Promotion of Engineering Edu¬ 
cation at Purdue University More than five hundred 
persons attended the dinner, over which Dr Harold 
S Boardman, president of the University of Maine 
and president of the society, presided as toastmas¬ 
ter 

Nature states that the portrait of Dr G Clandge 
Druce, which was subscribed for by members of the 
Botanical Society and Exchange Club of the British 


Isles on the occasion of his eightieth birthday on May 
23, 1930, has been painted by Mr P A de Lnszlo 

The gold medal of the Royal College of Surgeons 
has been conferred on Mr G Buckston Browne, in 
recognition of his contributions to the surgery of the 
gemto-unnary system, and of his gift of an endow¬ 
ment for an institution for surgical research 

Dr Lecomte du Nouy, director of the department 
of biophysics of the Pasteur Institute, Pans, has been 
elected corresponding member of the Society of 
Biology of Vienna 

Dr Carl E Correns, professor of botany at the 
University of Berlin, has been elected a foreign mem¬ 
ber of the Lmnean Society, London 

M 5 Lebesgtjb, professor of mathematics at the 
College do France, and Dr A. F Molcngraaf, pro¬ 
fessor of geology at Delft, have been elected asso¬ 
ciates of the Royal Academy of Belgium. 

The Albert Medal of the Royal Society of Arts for 
1931 has been awarded by the council to H R H the 



12 


acmncs 


Yol 74, No. 1909 


Duke of Connaught, “m grateful appreciation of hie 
presidency of the society since 1911 ” 

Medals of the Royal Geographical Society, Lon¬ 
don, were awarded at the annual meeting on June 20 
as follows The Royal Patrons' Medal was awarded 
to Rear Admiral Richard £ Byrd for his Antarctic 
expedition and his flights over the North and South 
Poles Captain William Galbraith, naval attache 
of the American Embassy, received the medal, for¬ 
mally presented by Admiral Sir William Good- 
enough, on behalf of Admiral Byrd The Founder's 
Medal was awarded to Bertram Thomas for his geo¬ 
graphical work in Arabia and his successful crossing 
of the Rub-Al~Khali Desert The following four 
grants were presented The Murchison Grant to L 
M Nesbit for his diflicult journey through the Dana- 
kil country of Abyssinia, the Back Grant to Colonel 
R H Rowe for his services m Nigeria and on the 
Gold Coast, the Cuthbert Peek Grant to H J L 
Beadnell for explorations in the Libyan Desert, and 
the Gill Memorial Grant to Michael Spender for 
studies of the Great Burner Reef of Australia. 

At the anniversary meeting of the Linnean Society 
of London, held on May 28, the Linnean Child Medal 
was awarded to Professor Karl Ritter von Goebel, 
professor of botany in the University of Munich 
Officers of the society were elected as follows Pro¬ 
fessor Fredenck Ernest Weiss, F R S , president / 
Mr Francis Druce, treasurer, Mr John Ramsbottom, 
secretary , botany, and Lieut-Colonel John Stephen¬ 
son, zoology 

At the eighty-fourth annual meeting of the British 
Paleontographical Society, held m London on May 
29, Dr F A Bather, Mr Robert 8 Hemes and 
Sir A Smith Woodward were reelected president, 
treasurer and secretary, respectively 

Mb. Frank 0 Clements, te<$mcal director of the 
research laboratories of the General Motors Corpora¬ 
tion, has been elected president of the American So¬ 
ciety for Testing Materials 

The title of emeritus professor of biology has been 
conferred upon Professor Charles Wnght Dodge, for 
the past forty-one years head of the department of 
biology m the University of Rochester Professor 
Dodge retired from active teaching at the close of 
the academic year 

Dr Harris J Ryan is retiring as head of the de¬ 
partment of electrical engineering at Stanford Uni¬ 
versity in order to devote his whole time to electrical 
research 

Dr. Earl Baldwin McKinley, formerly director 
of the School of Tropical Medicine of the University 
of Porto Rico and member of the medical faculty of 


Columbia University, has been appointed dean of the 
George Washington University School of Medicine to 
succeed Dean William Cline Borden, who becomes 
professor emeritus of medicine Dean Borden Tetured 
from active service in June, after twenty-two years 
as dean of the school of medicine. His services in 
the upbuilding of the medical school were recognized 
by the university at commencement on June 10 when 
the honorary degree of doctor of science was con¬ 
ferred on him 

Dr William Lorenzo Moss has been appointed 
professor of preventive medicine and dean of the 
University of Georgia Medical Department to succeed 
Dr William H Goodrich, effective on July 1 

Dr Carl F Gobi, formerly of the State Institute 
for the Study of Malignant Diseases, Buffalo, New 
York, has been appointed professor of pharmacology 
at the Washington University School of Medicine 

Dr Ralph C Benedict, at present chairman of 
the department of sciences at Haaren High School, 
New York City, has accepted the appointment of 
associate professor of biology at Brooklyn College 
He will continue to serve as resident investigator at 
the Brooklyn Botanic Garden, a position that he has 
held since 19X6 

Dr M N Short, of the U S Geological Survey, 
has been appointed professor of optical mineralogy 
in the College of Mines and Engineering of the Uni¬ 
versity of Arizona 

Donald C Boughton has been appointed assistant 
professor of zoology and chairman of the reorgan¬ 
ized department of biology at the Milwaukee center 
of the University of Wisconsin Extension Division. 
Other appointments m the department are Dr Benj, 
H Schlomovitz, lecturer in physiology, and Dr Ruth 
I Walker, in charge of botany 

Dr. E D Friedman, professor of neurology at 
New York University Medical School, has been pro¬ 
moted to the rank of visiting neurologist at Bellevue 
Hospital 

Mr. E M Jkllbnik, formerly statistician for the 
United Fruit Company, has been appointed chief 
statistician of the Memorial Foundation for Neuro- 
Endoenne Research, Boston 

Dr. Joseph M Looney, acting professor of physi¬ 
ological chemistry and toxicology at Jefferson Medi¬ 
cal College, has accepted appointment with the Me* 
monal Foundation for Neuro-Endocrine Research as 
chief of laboratories at the Worcester (Mass.) State 
Hospital Dr Hugh T. Carmichael, of the depart¬ 
ment of medicine of Union University, Albany, New 
York, has been appointed resident psychiatrist on 
the research service of the hospital. 
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Me 6. EL MoCrgrt has been appointed head of 
the newly organised Bureau of Agricultural Engi¬ 
neering of the U S Deportment of Agriculture, au¬ 
thorized by act of the last Congress This bureau 
takes the place of the Division of Agricultural Engi¬ 
neering of the Bureau of Public Hoads Mr Mc- 
Crory came to the department twenty-four years ago 
and for several years has been chief of the division 
that now becomes a bureau 

Dr. Alfred L Kroeber, of the University of Cali¬ 
fornia, has been appointed visiting professor of an¬ 
thropology at Columbia University 

Dr Charles H Danforth, of Stanford Univer¬ 
sity, has been appointed exchange professor at the 
Harvard Medical School for the coming year 

Dr. W W Dimock, head of the department of 
annual pathology at the University of Kentucky, has 
been called to England os a guest of the British Blood 
stock Agency, Ltd, of London, to confer with breeders 
and scientific men in regard to horse-breeding prob¬ 
lems 

Dr Robert L Pendleton has been granted a 
year’s leave of absence from the post of professor 
of soil technology and head of the department of 
soils, at the College of Agriculture of the University 
of the Philippines, stationed at Los Banos He has 
undertaken a soil survey of China, which will in¬ 
volve actual field work in soil mapping, training a 
staff for the development of the work, etc. The soil 
survey will bo a branch of the National Geological 
Survey of China, which has its headquarters and lab¬ 
oratories at Peiping 

Under the auspices of Yale University, Dr Hellmut 
de Term, formerly of the University of Berlin, now 
research associate in geology at Yale, will lead a sci¬ 
entific expedition to the Himalayas and western Tibet 
The personnel of the expedition will consist of Dr 
and Mrs. de Term, Dr G Evelyn Hutchinson, a mem¬ 
ber of the Yale department of zoology, and George 
E. Lewis, fellow m vertebrate paleontology. The 
members of the expedition will start for India in 
February, 1932, where they expect to spend a year 

Jambs A G. Rbhk, secretary and an associate 
curator of the Philadelphia Academy of Natural Sci¬ 
ences, is now on bis way from Sao Paulo, Brazil, to 
Descalvados, 1,400 miles north of Rio de Janeiro, to 
jom the Matto Grosso Expedition directed by Cap¬ 
tain Vladimir Perflheff, which already has spent sev¬ 
eral months in this “eaxnpo” country Mr Rehn will 
make a study of the bird, mammal, fish and insect 
life, and collect specimens for the academy’s museum 
and its scientific collections. 

Da. Joseph B Nxedirl and Dr A Benedetti-Pich* 


ler, of the Department of Chemistry, Washington 
Square College, New York University, who are 
spending the summer in Germany and Austria, at¬ 
tended the Hauptversammlung des Vereins Deutscher 
Chemischer, held at Vienna from May 26 to May 30 
Dr Niederl contributed papers on the quantitative 
microanalyticai estimation of ethyl alcohol in human 
and animal organs, and on the addition of phenols 
to double bonds, and Dr Pichler on experiments, 
earned out with Professor Alexander O Gettler, on 
the isolation of ethyl alcohol from human organs 
Dr R H Muller contributed a paper on the appli¬ 
cation of photoelectric methods in precision colorime¬ 
try 

At the commencement exercises of the Colleges of 
Medicine and Dentistry and the School of Pharmacy 
of the University of Illinois on June 13, the com¬ 
mencement address was given by Dr Edward H 
Kraus, dean of the College of Pharmacy, University 
of Michigan, on “Some Pertinent Aspects of Higher 
Education ” At these exercises, the Wilham Beau¬ 
mont Prize of $100 for the best research on “Diseases 
of the Gastro-Intostmal Tract” was awarded to Dr 
Alexander J Nedzel, for work on “The Passage of 
Bacteria through the Splanchnic Body Surface 99 
Tlie University of Illinois Chapter of Sigma Xi Prize 
of $25 for the best original piece of scientific investi¬ 
gation by a student during the year was awarded to 
Moms A Kaplan, for a report on “A Modified 
Method for the Preparation of Hematoporphynn ” 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association announces the award of a 
research grant to Professor Harry J Deuel, Jr, of 
the University of Southern California Medical School, 
for the study of glycogencsis and glycogenolysis in 
animals after the administration of various sugars, 
to Dr Daniel A McGmty, of the Emory University 
School of Medicine, for the continuation of studies 
on the blood in the coronary circulation, and to Dr 
W R Tweedy, associate professor m the department 
of physiological chemistry, Loyola University School 
of Medicine, Chicago, “for further purification of the 
parathyroid hormone.” 

The autumn meeting of the National Academy of 
Sciences will be held at Yale University on November 
16, 17 and 18, 1931 Dr Yandell Henderson is sec¬ 
retary of the local committee on arrangements 

Applications for the position of principal metal¬ 
lurgist must he on file with the U S Civil Service 
Commission at Washington, D C, not later than 
July 24. The examination is to fill vacancies in the 
Bureau of Mines, for duty in Washington, D C, at 
Pittsburgh, Pennsylvania, or elsewhere m the field. 
The entrance salaries range from $5,600 to $6,400 a 
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year Competitors will not be required to report for 
examination at any place, but will be rated on their 
education, training and experience 

The Rockefeller Institute has made a grant of $45,- 
000 to Columbia University in aid of research on the 
common cold The work is being undertaken at the 
Columbia-Presbytenan Medical Center by Dr A* It 
Dochez and Dr Yale Kneeland, Jr, of the Collego 
of Physicians and Surgeons 

The Valentine's Meat Juice Company has made a 
grant of two thousand dollars a year for a period of 
three years to the Medical College of Virginia, Rich¬ 
mond, for the purpose of cooperative research in the 
basic sciences as related to medicine, dentistry, phar¬ 
macy and nursing 

An Associated Press despatch reports that an ap¬ 
propriation of $6,000,000 for an educational cam¬ 
paign on the proper care of the eyes was passed at 
the national convention of the American Optometnc 
Association meeting in Son Antonio Dr J Fred 
Andreae, of Baltimore, the president, said that the 
appropriation would bo spent in the next four years 
in newspupers, magazines and other mediums to 
stimulate interest in the problems of defective vision 

Building has begun on the new monkey bouse at 
the Johns Hopkins Medical School for the housing 
of the rhesus colony of the department of embryol¬ 
ogy* Carnegie Institution of Washington Twenty 
paddocks and six breeding cages together with lab¬ 
oratory space will occupy the roof of the New Hun¬ 
terian Building at the corner of Wolfe and Madison 
Streets Several hundred monkeys may be accom¬ 
modated under conditions which six years of study 
m Baltimore and experience at other places have 
shown arc satisfactory for the rhesus monkey 

According to The Museum News the National 
Museum in Rio de Janeiro, Brazil, has been reor¬ 
ganized by the new government, with departments of 
mineralogy and petrography, stratigraphy and pale¬ 
ontology, botany (two sections), zoology (two sec¬ 
tions), anthiopology, ethnography, and educational 
work The director of the museum, Dr Edgard 
Roquette-Pinto, reports that during the past yeaT 
expeditions have been sent out to the Island of Mar- 
ajo to study Indian pottery, to Maranhao to study 
the tribes there, to Serra do Mar for botanical study 
and collecting, and to the valley of the Paraopeba 
River m Minos for zoological work Educational 
work included lectures, motion picture showings, 
and loans of specimens and slides Attendance for 
the year was 114,723 

The London Times states that the Royal research 
ship Discovery II arrived recently at Falmouth 


from South Georgia, after having been absent from 
England for about eighteen months on scientific re¬ 
search work m the Antarctic regions In due course 
a report will be issued by the committee, of which 
Mr E R Darnley, of Claygate, Surbiton, is the 
chairman, and Mr F H Harper, of Putney, the sec¬ 
retary The Discovery II has been engaged on re¬ 
search work on the coast of Graham Island, and lias 
brought home two officers from the marine biological 
station at South Georgia, Mr F 1) Omunney and 
Mr F J Hary The Discovery II w as launched m 
November, 1929, on the Clyde, having been built for 
the Discovery Committee to the order of the Crown 
Agents for the Colonies 

A new ship, the Atlantis, built especially for scien¬ 
tific wotk nt sea, is now on the way to America, but 
since she will go to work even on her maiden voyage 
she will not arrive at her destination until about the 
first of September The Atlantis, biult at Copen¬ 
hagen for the Woods Hole Oceanographic Institu¬ 
tion, will reach Woods Hole about September 1 Sci¬ 
ence Service reports that she is a steel boat of ap¬ 
proximately 380 tons displacement, 142 feet long, 29 
feet beam and 16 feet extreme draft She carries a 
250 Diesel engine, and cun cruise under power alone 
for 3,000 miles at eight knots, with sail she can ex¬ 
tend her radius indefinitely She carries two labora¬ 
tories and living accommodations for twelve or six¬ 
teen persons She left Copenhagen for Plymouth, 
England, a few days ago, and will set sail from the 
latter port about July 10 for Woods Hole On the 
way over she will turn from her course for two north- 
south profiles across the North Atlantic Drift, one on 
the longitude of the Azores, the other abont fifty de¬ 
grees west longitude Another profile will be run off 
the roast of Nova Beotia On these scientific runs 
special attention will be paid to the distribution of 
the smaller life of the sea m its relation to light pene¬ 
tration into the water and also to the capture of fish 
that swim at great depths Chemical studie^will also 
be made of the sea water at stations spaced between 
Europe and America The physical studies will be in 
charge of the commander of the Atlantis, C O Ise- 
hn, the biological work will be conducted under Dr 
George L Clarke, and the chemical researches will be 
made hv Dr F Zorell, of the Deutsche Seewarte 

Nature says that the issue by the British Associa¬ 
tion of a catalogue of the objects in the memorial 
rooms of Down House, Darwin’s home at Farn- 
borough, where he lived and worked for almost forty 
years, will be widely appreciated in view of the ap¬ 
proaching centenary meeting of the association in 
London Mr Buxton Browne, the curator and gen¬ 
erous donor of Down House to the British Aasoma- 
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tion, “to be held m custody for the nation/’ has re¬ 
stored the memorial rooms as nearly as possible to 
the state in which they *vere when Darwin lived there 
Much of the furniture is original, and, thanks to the 
generous assistance of members of the Darwin family 
and admirers of Darwin, the pictures and other ob¬ 
jects and the articles which Darwin had in daily use 
are here m what was formerly their accustomed place 
Among the latest acquisitions are selections from the 
letters (in facsimile) from Darwin to Fntz Muller, 
the German naturalist, who was Darwin’s correspon¬ 
dent in Brazil between 1865 and 1882 These letters 


were acquired in 1029 by Professor Henry Fairfield 
Osborn, of the American Museum of Natural His¬ 
tory, New York Professor A C Seward, professor 
of botany in the University of Cambndge, has re¬ 
cently expressed his intention of placing on loan at 
Down House the major part of the Darwin Library, 
which was bequeathed by Sir Francis Darwin to the 
professor of botany m the university for the time 
being The catalogue, which has been prepared by 
Mr Buxton Browne and the secretary of the British 
Association, gives brief historical and descriptive 
notes on the house and grounds, and is illustrated 


DISCUSSION 


THE POSITION OF SCIENCE IN SOVIET 
RUSSIA 

I should like to add my impressions to Professor 
Cockerell’s contribution in a recent number of 
Science During my travels in the Soviet Union for 
three months last year, it was evident to me that 
science and the scientific method have assumed an 
importance in the minds of the Russian leaders second 
onlj to communism In every town that I visited 
there were new scientific institutes Small laboia- 
tories have been attached to almost cver> kind of 
establishment, from the experimental vineyards of 
the Transcaucasus to the kitchen factories of Moscow 

At the Academy of Sciences m Leningrad I made 
special inquiry whether research work is encouraged 
by the Soviet Government Professor Paul Nikof- 
oroff, the director of the Seismological Institute, who 
was a member of the staff before the revolution, was 
emphatic in affirming that research receives the great¬ 
est encouragement, and as evidence showed me a 
number of reprints of recent scientific investigations 
made by his department He said that before the 
revolution the department had a staff of three men, 
including himself and Prince Gahtzm Last summer 
the department had a staff of seventy persons, located 
m twenty-five different stations in the Union The 
government is building a 500,000-ruble seismological 
laboratory on the site of a building belonging to a 
pre-revolutionary beer baron “The former wine cel¬ 
lars/’ he said, “will provide us with excellent constant 
temperature rooms ” At the time of my visit sevcial 
mechanics were buBy in the machine shop with the 
construction of seismologieal instruments of a type 
recently developed by the department 

How is one to reconcile this situation with the re¬ 
ports of the plight of scientific men in the Soviet 
Union, particularly that of members of the Academy 
of Sciences f How can it be reconciled with the 


recent declaration of policy limiting research to the 
field of applied sciencef 

This is one of the many contradictions which exist 
in Soviet Russia For example, why are the Bol¬ 
shevik leaders so ruthless in dealing with individuals, 
while at the same time they express sympathy with 
the lot of the under-dog ? Why are they creating 
new classes, such as the disfranchised groups, while 
at the same time they profess to aim at a classless 
society? 

In order to explain these and many other contra¬ 
dictions between Russian theory and practice, we 
must try to look into the minds of the Bolsheviks 
and to understand their point of view If we do this 
wc shall find that their principal anxiety is to safe¬ 
guard the future of the revolution In their deter¬ 
mination not to repeat the mistakes of the Frcneh 
Revolution they are willing to sacrifice anything and 
everything that they suspect of contributing in the 
slightest measure to the possibility of counter-revolu¬ 
tion Their ruthlessness toward kulaks, toward pri¬ 
vate traders and toward engineers and scientists whom 
they suspect of having capitalistic leanings is due to 
this anxiety 

Furthermore, the Bolshevik leaders consider their 
country to be in a state of war, a war against the 
old order They take their war even more seriously 
than we took the World War If we refresh our 
memories with regard to some of the things that 
were done during the World War under the impulse 
of war psychology, in sending scientists into the 
trenches, in dealing with people suspected of sym¬ 
pathizing with the enemy, m committing to prison for 
ten to twenty years people who declared themselves 
to be opposed to war, we shall gam some inkling of 
the present psychology of Russian communists 

Another factor that affects the position of science 
in Russia is the question of valuta, that is, foreign 
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currency to pay for imports. While there I heard 
complaints from engineers and scientists that they 
find it difficult to get scientific books and apparatus 
from abroad. If the government is eager to develop 
science and to educate engineers, why do they make 
it difficult to import scientific material? For the 
same reason that they are placing the people on star¬ 
vation diet by exporting everything they can put their 
hands on, while bending all their energies toward the 
ultimate improvement of the economic condition of 
the people—namely, in order to make the revolution 
safe They ore afraid of foreign aggression and are 
hectically working to industrialize the country before 
the countries of western Europe are in a position to 
attack them In order to secure themselves, through 
industrialization, against aggression, they sacrifice the 
present welfare of the people and the progress of 
science by exporting everything for any price obtain¬ 
able and importing only the machinery and raw mate¬ 
rials which are necessary for their industrial and 
agricultural program 

The Russian leaders consider the completion of this 
program to be an absolute necessity. Everything 
else, however desirable, they place m the category 
of luxury which they must do without for the present 
That is why they are anxious to divert man power 
and material from pure science* which would be of 
value to them m the future, to applied science which 
they need badly now. 

It seems to me that in view of the great value of 
pure science and the slowness with which it can be 
developed, the policy of expediency adopted by the 
Bolsheviks is a mistake But I feel confident that as 
soon as the present critical situation in Russia be¬ 
comes easier, science, pure as well as applied, will find 
in the Soviet government one of its most generous 

“K ,ort "' E. M D*»n»u* 

Tmnitt College, * 

HaetjOrd, Connecticut 

HORMONES IN CANCER 

The conception that the extension of neoplasms 
is due to the lack or unbalance in growth-regulating 
hormones is old In the past two years we have been 
engaged m testing the effects of practically all the 
established hormones and many glandular products, 
such as the Sokoloff, Watermann and de Kromme, 
and Coffey-Humber extracts, upon transplantable rat 
sarcomas and carcinomas None of these extracts ap¬ 
preciably affected the rate of tumor growth or final 
mortality as judged by statistical analyses A pos¬ 
sible exception to these findings was a crude extract 
of the anterior lobe of the hypophysis, which con¬ 
tained a standardized amount of growth hormone, 
a slight increase in the rate of tumor growth of dosed 
rats being noted. 


We have resorted to irradiating the head of the 
animal with roentgen rays and implanting radon 
seeds into the pituitary region in an attempt to stop 
the activity or destroy this body Since such a treat¬ 
ment might affect the parathyroids and thyroidB by 
back-scattering, experiments with parathyroid-thy- 
roidectomized animals were also made. 

In attempting to destroy the hypophyses the maxi¬ 
mum dose of roentgen rays was applied to the rat’s 
head, the body being protected by lead to minimize 
back-scattering effects Six senes of experiments 
using twenty to thirty rats per senes were performed. 
With sub-lethal doses of the rays and in a radon 
senes the rate of tumor growth was significantly re¬ 
tarded during the penod when the bod> weight curve 
remained stationary Doses insufficient to stop or 
retard body growth had little effect upon the rate of 
tumor growth It has been said that any state which 
decreases the nutntion of the body as a whole or the 
tissue m which a tumor is located decreases the rate 
of growth of the tumor This objection has been con¬ 
trolled in our experiments by starvation and poison¬ 
ing bv synthahn and heavy metals, both of which 
retarded body growth without affecting the rate of 
tumor growth The experiments with the roentgen 
ray indicate that the growth factor associated with 
the pituitary contnbutes to the regulation of both 
the rate of body growth and the rate of tumor 
growth The experiments with parathyroid-thyroid- 
ectomized animals showed that these glands have no 
demonstrable effect upon tumor growth. 

In the experiments with the roentgen ray, radon 
and the pituitary growth hormone, no effect upon 
the incidence of tumor takes was noted 

Fritz Bischoit 
L. C Maxwell 
H J Uulmann 

Department or Cancer Research, 

Santa Barbara Cottage Hospital 

HEMOPHILIA 1 

Hemophilia or bleeders disease is a rare disease of 
the blood, which has a strong hereditary tendency. 
Only males have the disease, while it is transmitted 
through the unaffected female. The outstanding 
symptom of hemophilia is a tendency to excessive 
hemorrhage The bleeding may be spontaneous from 
any part of the body or it may follow a slight injury 
which would pass unnoticed by a normal individual. 
It is well known that a strong hemophiliac tendency 
exists in several of the royal families of Europe. The 
ill-fated Czarovitch of Russia was a high-grade 
hemophiliac. The present Crown Pnnoe of Spain 
also suffers from tins disease. In tins disease thb 
slotting tune of the blood is greatly prolonged. 

1 Presented before the Chicago Society of Internal 
Medicine, February 23, 1281. 
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The remits of our resent studies in this disease 
divide themselves into three parts: 

(1) We have located a family of hemophiliacs in 
southern Illinois Their family records have been 
traced back 125 years, through six generations There 
have been sixteen bleeders in this family, seven of 
whom are Jiving. 

(2) Taking into consideration that only males have 
the disease, while it is transmitted through the un¬ 
affected female, one is forced to the conclusion that 
if the female can transmit the disease she must poten¬ 
tially have the disease Then there must be something 
in the female mechanism which holds the disease m 
abeyance The greatest difference between males and 
females is the sex organs. Wording from this hy¬ 
pothesis we treated two high-grado hemophiliacs with 
ovarian extract, and performed an ovanan transplant 
on one of them, (The idea of the ovanan transplant 
was suggested by Dr H B Thomas and he performed 
the operation ) The boy who received ovanan ex¬ 
tract alone has been symptom free for eleven months 
The boy who had the ovanan transplant was com¬ 
pletely well for five and one half months or until the 
transplant was absorbed We concluded from this 
experiment that in these two patients with hemophilia 
the introduction of the female sex hormone rendered 
them symptom free for eleven and five and one half 
months, respectively These boys had scarcely ever 
been free from hemorrhage for a month at a time 
pnor to the institution of this treatment 

(3) In our study of the blood we attempted to find 
the cause of the prolongation of the clotting time 
We found the blood platelets to be very resistant to 
hypo and hypertonic salt solution. When the resis¬ 
tance of the blood platelets was overcome mechani¬ 
cally the blood clotted in normal time. 

We are continuing our study of hemophilia as oui 
experiments are far from complete 

Carroll La Fleur Birch 

College or Medicine, 

University or Illinois 

glauconite in fossil foraminiferal 
SHELLS 

This brief communication has two purposes (1) 
to add two more cases from the United States of 
glauconite occurring in fossil shells of foramuufera, 
(2) to question the following statement of Twenhofel 
“Although there may be some connection between 
foraminiferal shells and modem glauconites, it is dif¬ 
ficult to find any evidence therefor is those of the 
geologic section.” 1 

[1) The writer has bees occupied is studying the 

1 WiHiam H, TweahofeL “Treatise on Sediments- 
ft*,” *. Baltimore, im 


sediments of the Calvert formation (Mioeene) in 
Maryland In the field, these sediments show a pre¬ 
dominantly light to dark olive-green color They 
overlie, unconformably, the highly glauconitic Eo¬ 
cene sands A laboratory study has revealed the 
surprising absence of glauconite, except as follows 
In Zone 13 (Miocene volume, Maryland Geological 
Survey), three miles below Chesapeake Beach pier, 
Calvert County, and at an elevation of 38Vfe to 45 
feet, there occur a number of foramuufera which 
have in their interiors glauconite This substance is, 
in this case, a shiny, dark olive-green, m texture it 
resembles very fine fish-roe, the individual spheres be¬ 
ing quite distinct The enclosing sediment is a dull, 
earthy olive-green, no grams of glauconite were seen 
outside the shells 

In material from the Oligocene Vicksburg group of 
Mississippi (Brown’s Cave, Leaf River), there are 
numerous foraminiferal shells bearing glauconite w 
their interiors Here the color is a somewhat dark 
peagreen, grains of glauconite are numerous in the 
enclosing sediment 

(2) In the standard American literature on 
glauconite, the writer has seen but one specific refer¬ 
ence to the occurrence of that substance in IobsiI 
foraminiferal shells, and that one is by R M Bagg, 
Jr 1 In that work no distinction is made between 
glauconite grams which might have been washed into 
the shells subsequently and glauconite which obviously 
formed in the shell itself 

Some material from the Eocene of Chaumont, Pans 
Basin, furnished me together with that from the 
Oligocence of Mississippi by Dr. R E L Collins, of 
Johns Hopkins, shows conclusively that the glauconite 
now found in the shells had its ongm there Several 
foramuufera were broken in mounting, and sections 
of the interior exposed In all cases the glauconite 
exactly fits, as a unit, the chamber in which it is 
found; no sign of finer texture can be seen, m all 
coses the “unit” of glauconite completely fills the 
chamber and conforms to all its irregularities In 
some cases only several of the innermost chambers are 
filled and the outer ones show no sign of ever having 
contained glauconite It seems impossible to explain 
such relations by appeal to subsequent filling 

Twenhofel’s statement, then, as quoted above, seems 
unwarranted, since m tho Miocene example first de¬ 
scribed the evidence seems strongly to favor an ongm 
of glauconite m the fossil sheila and in the Eocene 
material from the Pans Basin no doubt can remain 
that such an origin must be postulated 

A. L Dryden, Jb 

Bryn Mawr College 

‘It M. Bagg, Jr, BuU 38, U 8 Geol Surv, 1898, p 
13. 
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SCIENTIFIC BOOKS 


0 pUcks or a Treatise of the Reflect ions. Refractions, 
Inflections and Colours of Light By Sin Isaac 
Njwton, Knt Whittlesey House, McGraw-Hill 
Book Company, Inc, New York $2 50 

This book is a repnnt of the fourth edition of 
Newton's “Optics,” which was printed in 1730 from 
a corrected copy ot the third edition furnished the 
bookseller by Newton himself before his death There 
are prefixed to the text on enthusiastic iorewoid by 
Einstein and a short but clear and valuable mtio- 
duction by Whittaker, in which the development of 
Newton's views on optical theory is discussed and 
some of the analogies between Newton s views and 
those of modem times are pointed out 
In February, 1672, Newton presented to the Royal 
Society a paper on a “New Theory about Light and 
Colours ” He begins with the analysis of sunlight by 
the prism and goes on to show, by a few fundamental 
experiments, that the different colors of the spectrum 
have an individuality which they do not lose by any 
subsequent reflections or refractions, and that white 
light is a compound of these individual colors In 
his treatise on optics, the first edition of which was 
published in 1704, Newton begins by showing that 
if the two halves of a card are painted red and blue, 
respectively, and tbe card is then viewed through a 
prism, the refracted images of the two halves will bo 
differently displaced He then proceeds to the analy¬ 
sis of light from the sun, describing the experiments 
of his early paper but adding many others, as if ho 
felt that the theory which he had proposed was open 
to question and needed all the support from experi¬ 
ment which could be given to it Many of the ex¬ 
periments are well known and are exhibited to all 
students of tho subject, othdFs which are not so fre¬ 
quently shown are of equal interest, and some of 
them are noticeable for their simplicity and their 
convincing force Newton shows that the principal 
cause for the failure of the telescopes of his day to 
give distinct images was the dispersion of tho light 
He proves this very conclusively and then presents his 
plan for a reflecting telescope and describes instru¬ 
ments which he had made on that plan 
Another set of experiments, even more elaborate 
than those of the first part, deals with the general 
phenomena of color It is shown that colors are not 
caused by any new modification impressed on the in¬ 
cident light by tbe material of the body, but that in 
every cose these colors may be analysed into the 
simple colors of the spectrum, and that all colors are 
either those of the homogeneous rays or are com¬ 


pounded from them In this part of the book he 
also explains the colors of the rainbow and of natural 
bodies 

In Book II, we find the study of the reflections, 
refractions and colors of tbm transparent bodies 
Newton describes at length the rings that are seen 
in the light reflected fiom a thin film of air confined 
between a sheet of plate glass and the slightly convex 
'face of a lens lie tabulates the successive colors 
which appear in these rings, when viewed with white 
light, and studies them also when the light used comes 
from one part of the spectrum only In this way he 
recognizes thnt there is a certain periodicity exhibited 
by the light and that the light seems to change its 
properties at certain equal short intervals of distance 
so as to be, m one condition, capable of easy reflection 
and in the other, of easy refraction These conditions 
he calls bv the name of “fits’’ of easy reflection and 
of easy transmission They are not specified or de¬ 
scribed in any definite way and no attempt is made 
to present a model of the light in these fits or to de¬ 
scribe its operation Newton does say that if any 
one wishes to have a scheme by which he can visualue 
tho action, he can imagine that the rays of light, when 
they impinge on any surface, may set up vibrations 
in the refracting or reflecting medium, and that these 
vibrations are so transmitted as to overtake the rays, 
and that when a ray is m that part of the vibration 
which combines with its motion, it easily breaks 
through a refracting surface, but when it is m that 
part of the vibration which impedes its motion, it is 
easily reflected, but he says “Whether this hypothesis 
be true or false I do not here consider I content 
myself with the bare discovery that tbe rays of light 
are by some cause or other alternately disposed to be 
reflected or refracted for many vicissitudes 99 

Newton goes on to apply this theory of alternate 
fits to explain certain colors of thick plates which 
were first observed by him 

In Book III, Newton gives an account of his ex¬ 
periments on the general subject of diffraction, start¬ 
ing from the original observations of Grimaldi The 
experiments are not very numerous or very precise 
They convinced him that the action of the body on 
light which passes near its edge extends for some 
little distance beyond the material of the body itself. 
They did not lead him otherwise to any important 
extension of his views Apparently his experimental 
activity ceased before he bad carried out the experi¬ 
ments which he had planned in this part of the sub¬ 
ject, and he was never able to resume the work In¬ 
stead of going on with experiments, he contented him- 
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self with introducing a number of queries, in some 
cases suggestive of additional experiments, in others 
presenting hypotheses as to the nature of light and 
explanations of the phenomena discovered Only a 
few of these queries appeared in the first edition, 
but their number was increased in the second edition 
to thirty-one They are of great interest as showing 
Newton’s mmd when it turned to speculation No 
one was more adverse to speculation m science than 
Newton In the present book he reiterates the hy¬ 
potheses non fingo of tho Principle, and yet he could 
not keep himself entirely from hypotheses Indeed 
it is difficult to see how progress can be made in such 
a science as optics without the help of hypothesis 
A ot even in this hypothesis making, Newton’s caution 
is evident 

He supposes that the emission of light results from 
the vibrations of the ports of tho luminous body and 
that light is seen by vibrations excited m the retina 
of the e>e Ho suggests that different rays make 
vibrations of different bigness and that these excite 
colois, just as the vibrations in air make sounds oi 
different pitch, and that tho most rei'ringcnt rays 
mak< the shortest vibrations He suggests again that 
the rays when they fall on the ref 1 acting medium may 
excite waves which overtake the rays of light and 
thus make the alternate fits which observation dis¬ 
closes By experiment he proves that heat mav be 
transmitted through vacuum and therefore, he sug¬ 
gests, through a much subtiler medium than air 
This medium he thinks is possibly rarer in bodies than 
it is outside them, and on the supposition that its den¬ 
sity increases slightly as the distance from the body 
increases, he suggests that gravitation may be ex¬ 
plained by possible pressures in this medium He in¬ 
sists, however, that this medium must be of excessive 
runty and that a dense medium in which waves could 
be transmitted, such as is suggested by Huygens, cnti 
be of no use for explaining the phenomena of nature 
and he goes on to say that “as it ib of no use and 
hinders the operation of nature, and makes her 
languish, so there is no evidence for its existence 
and therefore it ought to be rejected And if it bo 
rejected, the hypotheses that light consists in pression 
or motion, propagated through such a medium, are 
rejected with it” Earlier in this query he rejects 


the wave theory on the ground that “if light con¬ 
sisted of pression or motion propagated either in an 
instant or m time, it would bend into the shadow” 
From the consideration of the phenomenon of polar¬ 
ized light as discussed by Huygens he concludes that 
“the rays of light have four sides or quarters, two of 
which opposite to one another incline the ray to be 
refracted after the unusual manner, and the other 
two do not incline it to be otherwise refracted 
than after tho nsnal manner” This property he 
thinks is proof positive against a wave theory In 
query 29, he presents his corpuscular theory of 
light Ho points out that if the rnvs of light are 
very small bodies emitted from shining substances 
they will travel in straight lines and will be able to 
preserve their properties unchanged as they pass 
through various media They ma\ also be reflected 
and refracted according to the ordinary laws To 
produce the various colors, he suggests that the rays 
of light may be bodies of different sizes and that 
they may be put into the fits of easy reflection and 
easy transmission by stirring np vibrations m the 
bodies on which they act “which vibrations being 
swifter than the rays overtake them successively, and 
agitate them so a a by turns to increase and decrease 
their velocities, and thereby put them into those fits ” 

In the introduction Professor Whittaker has pointed 
out that these speculations of Newton present ana¬ 
logies to those winch are prevalent nt the present day 
in quantum theory and in wave mechanics They are 
of great interest as show mg how far an acute nund 
may go in the speculative interpretation of a body of 
phenomena without really committing itself to a defi¬ 
nite conclusion What Newton would have thought if 
he had been shown Young’s demonstration of interfer¬ 
ence and Fresnel and Arago’s work on polarized light 
we can not certainly determine, but it is an interesting 
subject for speculation 

The book is well printed In two or three plates 
the long V’ of the original has misled the t} pesetter 
into saying that certain intervals “found a common 
chord,” but generally it is remarkably free from 
error The publishers should be thanked for this 
timely issue of a very important book 

W F Magie 

Princeton University 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN ELECTRICAL DROP COUNTER 
While making a study of physiological secretions, 
•a drop flow record over on extended period of tune 
was desired. Several different types of apparatus for 
tins purpose were designed, but the one presented 
here was found to be efficient. Besides its use to 


record suoh fluids as urine, saliva, bile, pancreatie and 
other such secretions, it might be used wherever a 
record of drop flow is desired over an extended 
period of tune, eg,, slow titrationg, evaporation ex¬ 
periments or condensation rates, etc 
A glass tube with inside diameter of about three 
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centimeters and about eight centimeters long was 
used Two holes were blown opposite eaeh other 
about six centimeters from one end of the tube 
Through these holes were placed brass binding posts 
held in place by a screw from the inside Small rub¬ 
ber washers were used to prevent breaking the tube 
on tightening these binding posts. Each screw head 
carries a length of platinum or non-corroding wire 
shaped as shown These contact points are about one 
millimeter apart 

The top of the tube is stoppered with a rubber 
stopper carrying the inlet tube of glass, the tip of 
which is shaped to deliver drops on the contact 
points The rubber stopper in the bottom of the tube 
carries a large bore glass tube funnelled to catch and 
drain the liquid. 

In use the two binding posts are oonneeted across 
one lead wire of a signal magnet The writing point 
of this magnet inscribes a record on a slowly moving 
surface If one desires to use this apparatus on Buoh 
weak electrolytes as unno owtap water it is best to 
obtain small coil magnets from radio receivers and 
make special magnets for recording purposes A 
voltage supply suitable for such an assembly is a 
twenty-two and a half volt radio dry cell, although 
we have found hue voltages of ten and twelve as 
used in our laboratories of sufficient strength 

Sewabd E. Owen 

Dwartment or Physiology and 
Pharmacology, 

Northwestern University 


PAPER APRON TO PREVENT CURLING OF 
MICROTOME SECTIONS 

A very simple process, fax more difficult to describe 
than to perform, of using a small wet paper on a 
paraffine or celloidin block will prevent curling. 


A piece of wet tissue paper narrower than the knife- 
ward edge of the block and longer, so it will overlap 
the side away from the blade, is placed on the paraffine 
or celloidin block. Capillarity will hold the paper in 
place The paper should not overlap the kmfew&rd 
edge or the blade will slide over all The cut section 
with the paper will rest flat on the knife with the over¬ 
lapped edge in such position that the paper, with seo- 
tion adhering, can be easily removed with forceps or 
scalpel and placed on a wet slide, where the section 
turn be oriented, and the paper, with a backward bend 
of the overlapped edge, removed, leaving the section in 
place With a little practice this will become easy 
Though unruly sections are very infrequent it is desir¬ 
able to leave a wider margin of paraffine on sections 
by not trimming block as close as usual This gives 
an area where a needle or scalpel point can be inserted 
to wedge off the few unruly sections that do occur. 1 
And it desirable on a Thoma Jung to flip the paper 
and section into my hand with the edge of a scalpel or 
pair of forceps, as the edge of section adheres to edge 
of knife 

This process works more easily with a sliding micro¬ 
tome than with a rotary, though it will work with 
either. Obviously, ribbons can not be cut in this 
manner, and the process is much slower, but section^ 
either paraffine or celloidin, are obtained uncurled. 
A sharp blade is just as necessary with this method. 
Using woody apple buds I have obtained excellent 
five micron sections and good three micron sections 
on a Thoma Jung. 

I am indebted to Dr E. J. Schreiner, research 
forester of the Oxford Paper Co., who told me that 
for unembedded wood he used wet slips of paper, one 
to eaeh section, to prevent curling, and later floated 
off the paper Because paraffine sections will not 
spread properly with the paper adhering, I find it 
necessary to remove paper before heating slide. 
Whether the process is new or not we do not know. 
Lee, “Vade Mecum,” does not mention it, and we have 
never heard of its being used elsewhere 

Let me add that for sections that tear readily, not 
being well embedded, I can not recommend too highly 
the “collodiomsation” method suggested in Lee, “Vade 
Mecum” Merely pamt surface of block with very 
thin celloidin, allow a second or two to dry, place on 
wet paper and out Spread with heat aa usual. 
After drying, before placing slide in xylol, I find it 
desirable to remove eeQoidin surltee by first immers¬ 
ing a minute in ether-alcohol. 

7. A. ViBM&lU* 

New York Botanical Gardens, N. ¥.» 
and the American University, 

Washington, D. O 
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SPECIAL ARTICLES 


THE AGGLUTINATING ACTION OP AGAR 
ON BACTERIA 

Thb recent statement by C P Fitch and associates 1 
that small amounts of agar have some influence on 
thermo-agglutination of the Brucella abortus group 
leads me to state briefly some facts in reference to 
the same or a similar phenomenon not associated with 
heat which was first observed a dozen years ago in 
tiie study of Brucella abortus Though the phenome¬ 
non may be well known, the writer has not seen any 
reference to it until the appearance of the article 
cited Examination of recent hand-books, such as the 
“System of Bacteriology 1 ’ by English authors and the 
latest edition of the German hand-book by Kolle, 
Kraus and Uhlenhuth, has not revealed any statement 
bearing on this property of a universally used culture 
material 

The custom of having a small amount of condensa¬ 
tion water left in the sloped agar tube brought this 
phenomenon to the surface When growth from the 
agar surface is suspended in water, normal saline or 
bouillon, Brucella abortus exhibits active Brownian 
motion When the same growth is suspended in a 
small drop of condensation water from the same or 
a sterile agar tube, the clumping is so prompt that 
all bactena appear in dense cloudlike masses no mat¬ 
ter how quickly the slide is placed under the micro¬ 
scope At first the clumping was referred to specific 
agglutinins in animal tissues placed m the tube but 
soon found to be inherent in the agar itself The 
dumping persists in the condensation water of a cul¬ 
ture medium consisting of 2 per cent, agar only Acid 
agglutination was eliminated, inasmuch as the dump¬ 
ing took place in a neutral medium. It docs not occur 
among bactena from the sloped agar surface itself 
when they are suspended m bouillon, normal saline 
or water. 

If the original condensation water formed after 
the agar tabes have been doped and then placed 
upnght be removed and replaced by either bouillon, 
normal saline or water, the added fluids acquire 
within a few days dumping properties A second 
replacement ads in the same way Even when 
enough fresh fluid is added to the upright tube to 
cover moot of the slope, the fluid acquires clumping 
properties This removal and replacement was ear¬ 
ned out four successive times by covering the agar 
eurfaee each time with the fresh fluid. The water 
dumped after the second exhaustion completely, only 
partially after the third, and not after the fourth 
The dumping agent u present in the water in which 
agar shreds are allowed to swdl up After repeated 
washings of the shreds over night the fluid failed to 
damp, Made into ordinary nutrient agar, the con- 
Bia. n f 47, Unlv. Minn. AgiL Exp. Bta, 1986. 


demotion water which formed again clumped, but the 
dumps were small as compared with the large cloud- 
like masses of the usual supply Allowed to stand 
for several weeks, the agar tubes made with washed 
agar failed to dump When a thin film of bouillon 
was allowed to rest on the entire slope, the clumping 
reappeared next day Boiling and resloping brought 
clumping back promptly, however 

Spontaneous agglutination was first observed among 
members of the non-motile Brucella group and was at 
first regarded specific for that group All races acted 
alike Another specieB similarly affected is the motile 
paratyphoid bacillus, including many races thus far 
examined A strain from the surface of an agar 
growth when stirred m condensation water becomes 
clumped, but not wholly About one third of the rods 
remain single and m motion The rest are in clumps 
m which the rods are ranged side by side These 
bundles measure up to I0|i in breadth Since the 
bacilli in young cultures arc all in active motion the 
dumping is not selective with reference to motility 
Clumping has also been observed in certain strains 
of staphylococci, streptococci, B pullorum and B 
broncktsepttcus There are indications that capsu- 
lated bacteria, not dumped themselves by such cap¬ 
sular material, are not affected by the agar agent 
The concentration of the agglutinating substance in 
the condensation water vanes with the time of ex¬ 
posure of the agar mass to it Clumping was still 
present in dilutions of 1 to 8 in many observations 

It would require more space than this communica¬ 
tion is entitled to to go into farther details or to try 
to correlate our observations with those presented by 
Fitch and associates. Further analysis of the phe- 
nomenon has been under way Traon4IiD Smith 

DSFABTXENT OF ANIMAL PATHOLOGY, 

Thb Bockbfbllbb Institute fob 
MSDIOAL BeSEABCH, 

Pbutobtoh, Nsw Jbbsbt 

INTELLIGENCE AND BODY CHEMI8TRY* 

In a recent communication to Science,* H. D Pow¬ 
er* reports a senes of observations of the calcium 
and the inorganic phosphorus of the blood in idiots 
and in normal or supenor persona The writer has 
certain data bearing on thu point to which he desires 
to call attention. These include material which has 
not previously been published because the essentially 
negative nature of the results indicated the need for 
further work. 

The data presented below were obtained from a 
random sample of children referred to the Ilhnoia 

i Publication* of the Institute for Juvenile Bowsreh, 
Paul L. fichroeder, 1C D., Director Seriee B—No. 176 

•H. D. Power*, Science, 78, 816, 1981. 



22 


SCIENCE 


Vol. 74, No 1906 


Institute for Juvenile Research, being limited only by 
the technician’s ability to obtain from the patient a 
sufficiently large sample of blood. They included 
intelligence levels ranging from the imbecile to the 
superior Calcium of the blood was determined by 
tlie Clurk-Collip modification of the Kramer-Tisdale 
method, inorganic phosphorus by the Fiske-Subarrow 
method, and total and lipoid phosphorus by similar 
procedure following digestion and alcohol-ether ex* 
traction, respectively The intelligence quotient was 
obtained in each cusc by an individual mental test 
The coefficients of correlation obtained between tho 
I Q’s and the chemical determinations are given be* 
low, together with the number of cases upon which 
each is based (in parenthesis) 


Correlation 
with IQ 

Calcium 

+ 0b (09) 

Inorganic Phosphorus 

+ 07 (245) 

Lipoid Phosphorus 

- 04 (77) 

Total Phosphorus 

+ 06 (118) 

Lipoid P + Total P 

+ 19 (63) 


Our results agree with those of Powers with respect 
to the calcium of the blood. There is no evidence that 
it bears any relation to the individual’s intelligence. 

With respect to the inorganic phosphorus of the 
blood, on the other hand, we differ markedly from 
Powers. The data obtained from 245 subjects show 
no relationship between intelligence, as measured by 
the I Q, and the phosphorus content of the blood. 
There is, of course, a difference in method. We 
worked with persons ranging from subnormal to 
superior intelligence, instead of extreme groups, and 
did not include cases of idiocy If, however, the 
difference obtained m such extreme groups is valid 
outside of the very lowest ranges of intelligence, a 
correlation will necessarily be apparent when a wide 
range oi intelligence is cona^ered Although our 
subjects wive children, age does not appear to be & 
factor, for we have found that it correlates with the 
inorganic phosphorus content of tho blood only to 
the extent of - 14 Moreover, tho determinations 
of lipoid and of total phosphorus show no higher 
relationships to intelligence than do those for inor¬ 
ganic phosphorus The ratio of lipoid phosphorus to 
total phosphorus does, indeed, correlate more highly 
with intelligence, but, as this relation is vitiated by a 
correlation of + 30 between this ratio and chrono¬ 
logical age, further work with controlled age groups 
is essential for its interpretation. 

The relationship of phosphorus metabolism to men¬ 
tal phenomena is a problem which is aB yet far from 
solution We have noted elsewhere 9 a correlation of 

>0 J Rich, Jour Abnorm and Social Psychol, 23. 
172, 1928 


- 61 between intelligence and the excretion of phos¬ 
phorus per unit of body weight As the significance 
of this figure is lessened by the fact that it was 
obtained from only 28 subjects, it was suggested that 
verification was most desirable. This definitely posi¬ 
tive icsult from a study of unnary excretion, the 
negative results mentioned above, and Powers’ posi¬ 
tive findings, token together, suggest a complexity of 
relationship that urgently calls for farther work. 
Our interest has been primarily in connection with 
certain non-intellectual traits, with which both the 
calcium and the various types of phosphorus in the 
blood likewise failed to show any significant correla¬ 
tions 

In his first paragraph, Powers makes reference to 
the lack of previous work on the relationships of 
body chemistry to mental phenomena, and character¬ 
izes the work that has been done as “vague” This 
broad statement can not be allowed to pass unchal¬ 
lenged For example, the literature contains a group 
of studies, too numerous to mention in detail here, 
on the differential chemistry of the psychoses and 
neuroses 4 In gcnoral, the procedures have been simi¬ 
lar to that of Powers, save that psychotics or neu¬ 
rotics, instead of idiots, were compared to normals. 
Many of these studies have yielded negative results 
and they have often contradicted one another, but 
they have hardly been “vague” Such work as that 
of Starr 9 and Stratton 6 on stammerers likewise 
reached definite conclusions, and the writer 7 has pub¬ 
lished correlational values One fears that Powers 
has been somewhat overhasty in drawing his indict¬ 
ment, for he has himself published nothing more 
definite than can be found elsewhere. 

Gilbert J Rich 

Institute for Child Guidance, 

New York City 
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THE REVOLT OF THE BIOCHEMISTS 1 

By Dr P A LEVENE 

THE ROCKEFELLER INSTITUTE FOR MEDICAL RFSPARCII, NEW ^ QRK 


May I begin my remarks of this evening by ac¬ 
knowledging my gratitude to the men to whom I owe 
the great honor of having my name added to the truly 
illustrious names of the Willard Gibbs medalists who 
have preceded me I am referring to the Board of 
Scientific Directors of the Rockefeller Institute for 
having liberally supported the work of the Chemical 
Division and to Dr Simon Flexner for his help and 
encouragement, and then to those who have partici¬ 
pated in the work of the Biochemical Division of the 
Rockefeller Institute, some for a longer and some for 
a Bhorter period of the twenty-seven years of the 
existence of the chemical laboratories 

To your section of the American Chemical Society 
and to the committee of award, I owe a special debt 
of gratitude, for I accept the medal not as a per¬ 
sonal tribute but as an expression of recognition of 

1 Address cm the occasion of the acceptance of the 
Willard Gibbs medal 


that branch of science to the progress of which we 
have devoted our energies 

To-day, this branch of science is m need of cn- 
couragoment E\ en in European countries where bio¬ 
chemistry has had a long and glonous record and a 
great tradition, it is held somewhat in disfavor to¬ 
day The story of the rise and fall of biochemistry 
in the esteem of the higher scientific hierarchies is m 
a way connected with the incident of the revolt of 
biochemistry against the concept of vital force or, as 
the Germans call it, “Lebonskraft ” This was a re¬ 
volt against restriction of the exploits of the human 
mind, for, modest as the domain of biochemistry may 
be, it had to align itself with some more universal 
philosophy m order that it might remain in the family 
of sciences 

Until nearly the middle of last century, every chem¬ 
ist was a biochemist Chemical hierarchies did not 
yet exist. All natural substances whether of mineral, 
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vegetable or animal origin were included in the scope 
of interest of every chemist Chemistry was a purely 
descriptive science Substances were the subjects not 
only of cnnosity but also of affection Theory, what¬ 
ever there was of it f played a subordinate part in the 
life of the chemical investigator His mental attitude 
was that of a collector of “rarities.” Indeed, how 
else could one understand the reactions of a man of 
the type of Scheele? In a critical penod of his life 
a position was offered to him as head of an apothe¬ 
cary shop m a small town, Hoping, m Sweden An 
inferior competitor snatched the job from him; where¬ 
upon his friends in his native land, as well as in other 
countries, set out to secure a more advantageous post 
for Scheele Offers came from Berlin, from England 
and from Upsola And what was Scheele’s reply?— 
“I can not eat more than my appetite permits and 
if I can find enough bread in Hoping, is there any 
need for me to search for it elsewhere?” The life of 
Scheele was truly serene He owed comparatively 
little to the theoretical legacy of the past and had 
no obligation to the generations to come. 

Scheele, himself, however, made the task of the gen¬ 
eration which followed him more difficult, for he did 
something which contained the seeds of a new era 
In the year 1777, Bergmann wrote that organic syn¬ 
thesis was beyond any hope of success, but m the 
year 1782-1783 Scheele prepared potassium cyanide 
by fusion of graphite^ potash and aalammomae 
(NHgHCl) and thus truly was the first to prepare 
synthetically a substance containing the element car¬ 
bon linked to nitrogen and thereby to accomplish the 
first organic synthesis. But the significance of the 
achievement was not recognised at the time Indeed, 
Fourcroy, in his famous text-book which appeared 
over 20 yean after Scheele’s death, maintained that 
whereas minerals are the products of ordinary phys¬ 
ical forces, organic substances owe their origin to a 
force of an entirely different category, namely, to an 
organic vital force Whereas the first were common 
natural forces, the latter were characterized by pur- 
posiveness. This definition does not sound much dif¬ 
ferent from the one advanced by the modem Neo- 
vitalista. 

Not Fourcroy alone but all great chemists of the 
early part of the last century were orthodox believers 
m the doctrine of vital force. Thus Berzelius be¬ 
lieved that the secret of the origin of organic com¬ 
pounds lay not in the elements which entered into 
their composition, not in the element carbon, but in 
the fact that they were produced by an organism, or 
rather by organs of a living organism, and the term 
“organic” was meant to emphasise their origin. In 
the year 1827, Berzelius was still of the belief that 
the organic compounds could never be synthesized in 


flie laboratory. Yet only a year later his own stu¬ 
dent, WBhler, accomplished the synthesis of urea. 
“Did this reaction mean a transformation of inorganic 
material into an organic substance?’ was the question 
which he asked of his old master, Berzelius. The 
answer was polite but non-committal 

To us to-day, the year 1828 stands for the date of 
the great revolt of the biochemists against the “Leb- 
enskraft,” or the “Spintus Vitae” In reality, the 
true revolt came much later Tradition is too com¬ 
fortable an armor to be cast off at the first assault 
Berzelius continued to refer to the synthetic sub¬ 
stances as “incomplete imitations of the organic 
products ” Gerhardt, one of the most brilliant theo¬ 
retical chemists of the middle of last century, in 1842 
maintained that the vital and the chemical forces are 
of antagonistic nature, the former accomplishing the 
synthetic functions and the latter that of degradation 
Under normal conditions of life, the two forces are 
balanced, after death, the chemical forces of dis¬ 
integration are unchecked 

Finally, doubts crept into the minds of some of the 
chemists Thus, we find Liebig was ready to make 
concessions to the new tendencies He wrote, “Under 
the influence of a non-chemical agent (Life, Vital 
Force) chemical forces also function in the organism. 
Through the guidance of this dominant force and not 
independently, elements arrange themselves into chem¬ 
ical substances such as urea in the manner in which 
the intelligent will of the chemists forces them to 
unite outside the oigamsm. Hence, it will be possible 
to prepare in the laboratory quinine, caff erne, plant 
pigments and dyes but not a cell, muscle fiber, or a 
nerve fiber.” Mulder, another biochemist of lesser 
magnitude as a contributor, but an able thinker, writ¬ 
ing on “Organic Forces” states that the assumption 
of the existence of a peculiar vital force (Lebens- 
kraft) was not supported by experience and further¬ 
more he defends the thesis that the organic forces of 
the complex substances pre-existed potentially in the 
elements composing them. 

All these utterances, however, were peaceful philo¬ 
sophical speculations lacking the momentum neces¬ 
sary to produce a real revolt against the authority 
of the vital force Finally, the revolt broke out effec¬ 
tively in 1860, when Berthelot wrote, “The objective 
of our science is to banish 'Life* from the theories 
of organic chemistry ” The successes in organic syn¬ 
thesis were behind the authority and the power of 
this utterance. 

The mid of last century continued vibrating with 
the enthusiasm contained in the words of Berthelot 
The hopes and expectations of chemists then knew no 
bounds Not organic substances abuts hot organised 
living matter seemed within reach of the synthetic 
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method The chemist was not isolated in hia hopes 
and expectations. Physiologist* general biologist, 
physicist, psychologist and metaphysician were all 
under the same spell of mechanistic philosophy. 

The stndee made by organic synthesis for a tune 
surpassed all expectations It suffices to read the 
public utterances of Emil Fischer, perhaps the most 
daring chemical virtuoso and at the same time the 
most cautions man with respect to theory or predic¬ 
tion, m order to realise the depth of his conviction 
that organic synthesis would penetrate into and would 
reveal the mysteries of living matter, if not of Life 
itself Indeed, in one of our conversations, he ex¬ 
pressed belief in the possibility of synthesizing en¬ 
zymes 

But as our oentury advanced, a change came in the 
general attitude of men of science Mechanistic phi¬ 
losophy fell into disrepute and with it biochemistry, 
as one of the foundation stones of mechanistic biol¬ 
ogy, lost its prestige. Vitalism again came to the 
front, under the name “Neo vitalism ” The truth is 
that the "Neo” philosophies divorce the inorganic 
forces from the organic as much as the old vitahstic 
philosophy had done. The monism of the mechanistic 
philosophy is banished and the “Lebenskraft” is rein¬ 
stated 

Shall this state of mind of the philosophies of our 
day alter the attitude of biochemistryf Shall chance, 
probability, indeterminism become the foundation of 
the philosophy of biology as they are of the philoso¬ 
phy of the physical world! Shall life forever remain 
a word without an accurate definition! The retreat 
is eut off for the biochemists as it was for the revolt¬ 
ing angels of Anatole France 

True, for the individual worker, there is some 
justification for having moments of depression. The 
achievements of biochemistry may seem dispropor¬ 
tionate to the effort, when one thinks of the time it 
took to unravel the structure of one substance alone 
Uno acid was one of the first biological substances 
to have interested seriously the biochemist. It was 
discovered independently by Bergmann and by 
Seheele in 1776; yet only in 1898 was the knowledge 
of its architecture fully attained by Emil Fischer 
Hemoglobin has a similar history. It was in the year 
1849 that a biologist saw, under the microscope, its 
beautiful crystals, but not until 1929 was the archi¬ 
tecture of hemin unraveled by Hans Fischer, while 
the entire structure of the crystals seen by Leyden 
an 1849 is not yet known. Still more discouraging is 
the history of proteins. These substances were known 
riaee the earliest tunes. In 1860 the term “protein” 
utas introduced by Mulder, who already at tbit time 
speculated on their structure. Vet how little do we 
know about the details of the structure of a single 


protein; and the number of them in nature is endless. 
Thank of the chromatins, which are supposed to be the 
earners of heredity and of reproduction 1 They were 
discovered in 1869 by a very able biochemist, Miescher, 
who, in his turn, was inspired by a biologist, His, 
and the structure of the substances is not yet known 
in every detail Again, it is discouraging to think 
of the inadequacy of our information about the struc¬ 
ture of starch, cellulose, gums and similar substances* 
Even m regard to glucose, a substance of very simple 
composition, and a most common component of our 
daily diet, the knowledge of the details of its struc¬ 
ture is not yet complete, though the substance was 
obtained in pure crystalline form in 1660 by Glauber 
The science as a whole, however, taking stock for 
the period of one hundred years, will find a record 
of achievement which once seemed unattainable It 
is enough to compare the humble attitude of Liebig 
and Wohler with the daring of Fischer Having 
made the discovery that urea constituted a part of 
the molecule of unc acid, Liebig and Wohler con¬ 
cluded that unc acid is a complex of urea with a 
second radicle the nature of which m all probability 
would never be revealed And yet they had in their 
hands enough data to permit the formulation of the 
molecular architecture of the substance, had chemical 
theory been advanced to its present state And in¬ 
deed, Fischer, having accomplished the task which 
Liebig and Wohler thought unattainable, attnbuted 
Ins success not to any special individual ment but to 
advances in theory and in the technique of organic 
chemistry of his day. To-day, it may be taken for 
granted that the discovery of the structure of every 
natural organic substance is only a matter of time 
and organization The tools for this aim are in our 
hands. New achievements in this direction no longer 
will contain the element of surprise and it is not ex¬ 
pected that they will reveal deeper secrets of the 
mystery of Life than those already in our possession 
Had biochemistry discovered no new ways, no 
new methods for attaining the aim formulated by 
Berthelot, namely, to banish Vital Force from chemi¬ 
cal theory, then the “Neovitalist” might have been 
justified in his pessimism w spite of the past achieve¬ 
ments of synthetic biochemistry However, biochem¬ 
istry to-day has opened new avenues of approach 
towards its goal If the interest of the biochemist of 
the past was structure, that is, the static state of the 
molecule, the interest of the biochemist of to-day is 
the functional side of the molecule It may be re¬ 
marked that this approach is not entirely new, but 
in the past it stood in the background, whereas to-day 
it is the dominant concern of our branch of science 
True, as soon as inorganic catalysts were discovered, 
Berzelius advanced the idea that life phenomena are 



26 


SCIENCE 


Vi XL. 74, No. 1M6 


the resultant of the play of catalysts, though of a 
different category from that of the mineral catalysts 
In the present-day terminology they would he referred 
to as “bioeataJysts ” Berzelius believed that every 
living organism, plant or animal, contained an in¬ 
finite number of these catalysts 

In the days of Berzelius, of Wohler and of Liebig, 
the nature of the biocatalysta was os great a mystery 
as that of Life itself and the quest into their chemical 
nature held out so very little promise of success that 
it was tacitly forbidden To-day, the chemical nature 
of at least some enzymes is no longer a matter of 
mystery, and much unexpected information has been 
obtained regarding the mode of their action It is 
known to-day that the action previously attributed to 
a single agent, a single biocatalyst, is in reality the 
product of the combined action of a group of agents 
Biocatalysts, or enzymes, as they are often called, are 
characterized by their instability, particularly with 
regard to heat, and these very unstable components, 
playing an important part in all life phenomena, are 
often powerless to act in the absence of definite acces¬ 
sory agents which are known under different names, 
as coenzymes, complements, activators or kinases 
The chemical nature of these last substances is one of 
the foremost problems of to-day Many of them 
have been isolated and have been found to bo frag¬ 
ments of the more complex substances, being, for 
example, simple peptides which are fragments of 
proteins, or simple nucleotides which are fragments 
of nucleic acids, while others have been found to be 
of still simpler composition These simple substances 
do not play the port of accessories only, but in some 
instances exercise a directive influence, causing one 
and the same enzyme to function in one of several 
possible directions It may suffice in this place to 
refer to the kpases, the fat-splitting enzymes, which 
were made to produce dextrorotatory or levorotatory 
acids depending upon the choice of inert substances 
added to the reaction mixture These discoveries are 
very significant inasmuch as eventually they may lead 
to a revision of our views on the great multiplicity 
of the bioeatalysts 

The mechanism of the action of the accessory sub¬ 
stances is not the same in every instance They may 
activate either the enzyme or the substrate or both 
in order to bnng about a coupling between substrate 
and enzyme In the cases of fermentation and animal 
combustion of sugar such an alteration of the sub¬ 
strate (sugar) is generally accepted and certain in¬ 
formation regarding the structure of the altered fer¬ 
mentable sugar already is available Thus, again, new 
problems are created, those of the chemical differences 
between the stable molecules which were the concern 
of the older biochemists and the unstable molecules 


which are the concern of the newer biochemists The 
change in stability of certain substances can be pro¬ 
duced now by chemical means The grape sugar 
molecule seems to be activated by introducing certain 
groups such as phosphoric acid m a definite position 
of the molecule The stability of the smaller frag¬ 
ments of the protein molecule can be lowered by at¬ 
taching certain acidic groups to the peptide nitrogen 
and one exceptionally stable component of nucleic 
acids is made very labile by hydrogenating one of 
its parts By selecting suitable media, the chemist 
has learned to direct a reaction in a desired sense 
when two substances may interreact in several dif¬ 
ferent ways And so one of the most characteristic 
peculiarities ot living matter, the directive force, has 
been mutated in the laboratory It is not important 
that as yet this phase of our knowledge is limited 
The significant tiling is the formulation of the prob¬ 
lem Its solution is a matter of routine, a matter of 
the ordinary ingenuity of the human mind 
Granting that the problem of the directive force 
will be solved, it may also be granted that the entire 
mastery of life will not bo solved by this achieve¬ 
ment Chemist^, however, is already preparing a 
new attack A more essential characteristic of living 
matter than the directive force of individual chemical 
reactions is the powei to coordinate all chemical reac¬ 
tions in such a way that the organism may function 
as a whole lor the purpose of maintaining its normal 
equilibrium and for the purpose of growth and repro¬ 
duction This may be regarded as the integrating 
force of the living organism The discoveries of the 
last decade alone furnish proof of the simplicity of 
the agents acting towards this end Think of all the 
hormones and vitamins 1 Only those which as yet 
have not been isolated may be thought of as complex 
and mysterious Those obtained in pure state are 
most generally found to be much simpler in chemical 
structure than many of the ordinary tissue com¬ 
ponents and definitely simpler than certain common 
drugs In fact, many of them are nothing more than 
degradation products of common tissue constituents 
Thus, it seems that in the living organism the very 
wear and tear of the living matter makes for its 
restitution and for its preservation. A decade is only 
au infinitesimal interval in the life of mankind and 
without hesitation or doubt, one may predict that the < 
nature of all hormones and vitamins and other bio¬ 
logically important integrating substances will even¬ 
tually be discovered 

Thus, step by step, one mystery of life after an¬ 
other is being revealed. Whether the human mind 
will ever attain complete and absolute knowledge of 
and complete mastery of life is not essential It is 
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certain, however, that the revolt of the biochemist 
against the idea of a restriction to human curiosity 
will continue Biochemistry will continue to function 
as if all knowledge, even that of life, were accessible 
to human understanding The past has taught that 
the solution of one problem always opens up a new 


one* New discoveries in physics, in mathematics, in 
theoretical chemistry furnish new tools to biochem¬ 
istry, new tools for the solution of old problems and 
for the creation of new ones So long as Life con¬ 
tinues, the human mind will create mysteries and 
biochemistry will play a part in their solution 


CLINICAL INVESTIGATION 1 

By Dr FRANCIS G BLAKE 

TALK UNIVERSITY 


The second article of the constitution of this 
society begins with the sentence, “The objects of this 
society shall be the cultnation of clinical research by 
the methods of the natural sciences, the unification 
of science and the practice of medicine, the encour¬ 
agement of scientific investigation by the practitioner, 
and the diffusion of a scientific spirit among its 
members ” 

One need not stop to ask, perhaps, to what extent 
these objects have been advanced in a material sense 
since the inception of this society twenty-three years 
ago The expansion of the clinics during this period 
particularly with respect to the provision of more 
adequate hospital wards, laboiatones and equipment 
for clinical investigation has been phenomenal and is 
familiar to you all The funds for carrying on clini¬ 
cal research in these laboratories, though undoubtedly 
not keeping pace with those that have been provided 
for bricks and mortar, have nevertheless increased 
surpnsmgly and perhaps as fast as is wholesome in 
a penod of rapid expansion, when the finding ot men 
suited for research, by reason of a primary interest 
m the search for new knowledge and the simultaneous 
possession of those rare, but essential qualities of 
initiative and originality, is usually more difficult than 
the finding of material resources In spite of this 
difficulty, the number of those engaged m clinical 
research has likewise multiplied many times during 
this penod, to such an extent, indeed, that the pub¬ 
lished products of their labors have resulted m a 
deluge which at tunes bids fair to engulf us, whether 
by volume or by depth, I will leave to you to decide 

While these matters need not detain us, it is, per- 
haps, pertinent to inquire to what extent the character 
and direction of clinical research and the nature of 
the methods it employs have been advanced, or per¬ 
haps it would be better to say, have been changed 
dunng this penod of expansion in matenal facilities 
and in human activity, whether in fact these more 
important aspects of clinical research have kept pace 
with the evident matenal progress To do go, it is 

1 Presidential address, American Society for Clinical 
Investigation, Atlantic City, May 4, 1981 


obviously necessary to have a clear conception of 
what clinical research is or purports to bc> and also 
just what is meant by the phraBe quoted from the 
constitution—“by the methods of the natural sci¬ 
ences ” 

Cluneal investigation, if “the unification of science 
and the practice of medicine” be the worthy goal that 
the writers of our constitution conceived it to be, 
should not concern itself primarily with physiology 
or chemistry, with physics, mathematics, or biology, 
nor even with the application of these subjects by 
the physiologist, or chemist, or physicist or biologist 
to the problems of clinical medicine, but primarily 
with the study of the phenomena of disease by clini¬ 
cians thoroughly familiar with disease in all its varied 
aspects through intimate and constant contact with 
disease in the field—whether this be in the home, the 
office, the out-patient clinic, or the wards of the hos¬ 
pital should matter little, provided the contact be 
comprehensive enough to give a reasonably complete 
picture of the disease in question 

Furthermore, I believe it should be kept in mmd 
that the purpose of this study of disease should be 
primarily to find out about disease, largely for the 
fun of doing it, to discover the circumstances or con¬ 
ditions under which disease develops, the nature and 
mechanism of the disturbances of function and struc¬ 
ture which take place during the course of disease, 
and the circumstances or conditions under which re¬ 
covery or death occur Secondarily, this may lead, 
and fortunately sometimes will, to the discovery of 
methods of prevention, amelioration or cure, but these 
practical and humane purposes should, I believe, be 
kept m the background, if clinical investigation is 
not to be too soon diverted and frequently misled in 
following its main purpose, the elucidation of the 
phenomena of disease 

In this connection I should like to quote a para¬ 
graph by Slesmger’m a recent article entitled “The 
Drift of the Social Sciences ” 

Social science shares with medieal science the necessity 
of having to free itself of the desire to do good and of 

* Survey Graphic , 19 24, 1981* 
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measuring its success by the amount of good accom¬ 
plished The medical sciences are only recently begin 
ning to abandon the therapeutic aim in research It is 
not to bo wondered at, therefore, that the younger social 
scientists find themselves still slightly hampered by an 
attitude growing not out of this subject matter, but out 
of the personnel attracted to the field during a stage in 
the development of research when welfare was more 
important than truth 

It is sometimes well to see ourselves as others see 
ufi Let us be sure of our own position in medicine 
before casting the first stone, as we are perhaps too 
prone to do, at our younger brothers struggling for 
a place m the field of science 

Without further delay, let us now turn to a brief 
consideration of the meaning, for clinical investiga¬ 
tion, of the phrase, already quoted, “by the methods 
of the natural sciences ” At the risk of stressing the 
obvious, let me make it clear at once that I conceive 
this phrase to refer, not to the techniques or tools 
used, but to the methods of approach employed in 
the natural sciences There are, of course, two meth¬ 
ods—on the one hand, observation, analysis and de¬ 
duction, the so-called descriptive method, still held 
honorable by some because of its antiquity if for no 
other reason, on the other hand, the inductive, experi¬ 
mental method, held, it would appear, in higher esteem 
by most, perhaps because of its relative youth and 
vigor To show that this is so, at least among many 
of those who are devotees of the biological sciences, 
one need only quote the following from a recent paper 
on “The Rise of the Experimental Method" Re¬ 
ferring to Vesalius on the structure of the human 
body, and Copernicus on the arrangement of the uni¬ 
verse, works which appeared m 1543, the author* 
says, “Intellectual activity of this order had not been 
witnessed since the days of Aristotle, and one might 
add that these two books represent the last of the 
really great achievements of the Aristotelian method 
in science ” 

To argue concerning the relative superiority of one 
method over the other would appear to me to be a 
somewhat fruitless pastime so far as clinical research 
is concerned, to hold that the experimental method 
is necessarily superior to the observational and de¬ 
scriptive method is to bold a narrow and partial view 
Both methods are merely complementary halves of the 
whole, a view so well expressed by Francis Bacon in 
the “Advancement of Learning," when he says, “AH 
true and fruitful natural philosophy hath a double 
scale or ladder, ascendent and descendant, ascending 
from experiments to the invention of causes, and 
descending from causes to the invention of new ex¬ 
periments, therefore I judge it most requisite that 
these two parts be severally considered and handled ” 

* Fulton, Yale Jaw B%ol and Med, 3: 299, 1931 


Whether one begins by ascent of the ladder and then 
descends or reverses the process and begins by descent 
and then ascends seems to me immaterial, and should 
depend in each particular case upon the nature of the 
Bubjeot under investigation What really matters is 
that he goes both ways and particularly that he stops 
to think when he reaches the ends of the ladder, 
whether top or bottom. Are we too busily engaged 
at present m scrambling up and down the ladder, too 
little engaged in pausing to think at the top dr at 
the bottom t Again, I merely ask the question and 
leave you to ponder over the answer 

I do not propose, then, to ask to what extent 
experimentation is replacing observation, the induc¬ 
tive method, the deductive method m the field of 
clinical research, but rather, what is the place of each 
in clinical investigation To my mind at least, dis¬ 
ease is the inductive experiment of Nature, random 
though it may be, which the investigator w the field 
of clinical medicine must observe and describe in all 
its particulars, if he is to develop rational hypotheses 
to test by experiment Furthermore, whether he uses 
merely his natural senses in making observations or 
turns to the microscope, the test-tube or the balance, 
appears to me to make little difference, provided he 
selects the tools most appropriate for the particular 
problem he is studying Are the labor and tools of 
the cabinet maker, because of their precision, superior 
to those of the artist f I doubt if you will think so. 
Observation of natural phenomena, analysis and de¬ 
duction, the descent of the Udder, appears to me to 
be the first step in clinical investigation and will, I 
believe, continue and ngbtly, to engage our tune and 
attention, and perhaps a considerable part of it, cer¬ 
tainly for many years to come. 

What, then, is the place of the inductive experi¬ 
ment, the ascent of the Udder in clinical inveobga* 
tiont Its value as a method of approach needs no 
argument to support it Its application, however, is 
infinitely more difficult because the subject of experi¬ 
ment is man On occasion it is possible, when the 
procedures employed are harmless or when willing 
and often courageous volunteers offer themselves as 
subjects for experimentation Otherwise, the clinical 
investigator must have recourse to animals to test his 
hypotheses, must go to the laboratory and become 
temporarily a pathologist or bacteriologist, a chemist 
or physiologist That he is increasingly able to do 
so is all to his credit, but when ha dees so let* him 
remember that he has temporarily abdicated his posi¬ 
tion as a clinical investigator, and that if clinical 
investigation is to profit he most return to the more 
difficult problems of the clinic to test out there the 
hypotheses that he has in turn developed during his 
sojourn in the laboratory* 
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Finally, let ns turn for a brief moment to a con¬ 
sideration of what changes, if any, are taking place 
in the direction and scope of clinical research The 
historical background has been presented in so master¬ 
ful a way by Faber 4 that I would not have the temer¬ 
ity to discuss it, even if time permitted Furthermore, 
I shall have to limit myself to one field—etiology 
Only let me recall that shortly before the founding 
of this society, under the influence of the rapid ad¬ 
vances in bacteriology in the latter part of the nine¬ 
teenth century, the search for the specific causes of 
disease was perhaps the most dominant and fruitful 
activity of the time In the intervening period it 
has become more and more apparent to the clinical 
investigator, a fact of course long recognized in physi¬ 
ology through the influence of Claude Bernard, that 
the search for specific causes, whether they be living 
organisms, chemical substances, deficiencies or what 
not, is but one aspect of a many-sided picturo and 
that a real comprehension of the etiology of disease 
resides in an understanding of all the conditions or 
circumstances under which it develops Here we are 
concerned with pathogenesis, not etiology m the con¬ 
ventional usage of the word; the study of the inter¬ 
play of specific agents, environmental factors, and 
human susceptibilities. Examples are superfluous 
To have discovered the tubercle bacillus, its biological 
characteristics and chemical constitution, does not 


explain tuberculosis, to have learned the environmen¬ 
tal factors whieh favor its occurrence, still leaves 
something wanting The characteristics, susceptibili¬ 
ties and reactions of the host must also he known 
The interrelationships of these three factors, and 
perhaps others, must be studied before one can ar¬ 
rive at an adequate understanding of the patho¬ 
genesis of the disease, a point of view so ably illus¬ 
trated by the studies of Opie A in this field I have 
cited but one example Numerous others will oc¬ 
cur to you, not only in the field of infectious dis¬ 
eases, but also m the trend of current investigations 
in diseases of the heart, the blood, the endocrine 
glands and so on 

Not only is this principle, this attempt to under¬ 
stand all the factors involved and their interrelation¬ 
ships, found in the work of those who are interested 
primarily in the pathogenesis of disease, but ob¬ 
viously also in the studies of those who are concerned 
with the phenomena of already existing disease Con¬ 
sequently, I will not stop to bother you with further 
illustrations, but will venture to close with the doubt¬ 
less rash prophecy that in this change m the direction 
and this enlargement m the scope of clinical investi¬ 
gations lies the evidence that clinical medicine is 
rapidly approaching a maturity of thought which has 
characterized the other biological sciences for a longer 
period of time. 


OBITUARY 


PROFESSOR SOLON I. BAILEY 

Db. Solon Irving Bailey, Phillips professor, 
emeritus, in Harvard University, died at his summer 
home m Norwell, Massachusetts, on June 5 His 
“History and Work of the Harvard Observatory,” 
on which he had been engaged since his retirement 
in 1925, was published during the week of his death 
The final instalment of his “Penman Meteorology” 
is now in prsaa He had indeed satisfaetonly 
rounded off an industrious and useful scientific life, 
but although in his seventy-seventh year, he had not 
yet resigned his interest in the subject of variable 
stars in globular clust e rs a field in whieh his most 
notable scientific contributions he. Within the past 
two months, with the “History” and the “Meteorol¬ 
ogy” completed, he resumed his study of the periods 
of variable stars in the southern globular clusters, 
planning to devote a year to measurement and com¬ 
putation. 

Professor Bailey was bom at Lisbon, New Hamp¬ 
shire, December 29, 1854. He reoeived the degree of 
AB. from Boston University in 1881, M.A. from 

* "Nosography in Modem Internal Medicine," New 
York, 1923. 


Harvard in 1888, and ScD (honorary) from San 
Augustin University in Arequipa, Peru, in 1923 He 
became a member of the staff of the Harvard Obser¬ 
vatory in 1887, being appointed assistant professor 
in 1898 and Phillips professor of astronomy in 1912 
He was noting director of the Harvard Observatory 
from 1919 to 1921. His academic distinctions include 
membership m the National Academy of Sciences, 
the American Academy of Arts and Sciences, the 
Astronomisebe Gesellsebaft and the Royal Astro¬ 
nomical Society He is survived by a widow, Mrs. 
Ruth E Bailey, and a son, Professor Irving W 
Bailey, of Harvard University. 

It is difficult in a short notioe to give a fair account 
of tile important semoes rendered by Professor 
Bailey to the Harvard Observatory and to astronomy 
For three decades he was E C Pickering’s closest 
associate m the development of the Harvard Observa¬ 
tory. In two particular instances Bailey guided the 
work of the present director he pointed out in 1914 
the importance of using the Mount Wilson reflectors 
for the problems of globular star dusters, end m 
1921 he assisted, w a remarkably sympathetic, self- 

* "The Harvey Lectures," 107, 1928-29 
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effacing and helpful manner, in the inauguration of a 
new scientific policy m an old and complex observa¬ 
tory He was largely responsible for the Boyden 
Station of the Harvard Observatory, having estab¬ 
lished the Peruvian station m 1890 and explored the 
possibilities of the South African plateau in 1908 
and 1909 

Professor Bailey's early work on the variable stars 
in globular clusters led to the similar work on the 
Magellanic Clouds by Miss Leavitt He devoted more 
than twenty years to the study of variable stars 
m star clusters, producing four monographs on the 
subject The work also involved the classification of 
star clusters and the study of stellar distribution 
within the brighter systems 

Bailey was a pioneer in the photographic discoverv 
and measurement of extra-galactic nebulae With his 
associates he added several thousand new systems to 
our catalogues, the work being based almost exclu¬ 
sively on the photographs made with the Bruce re¬ 
fractor at the southern station. Incidentally, Bailey 
has long had the reputation of having made the best 
photographs obtained with that important but some¬ 
what rebellious instrument 

When m 1922 at the age of sixty-seven Bailey re¬ 
turned to Arequipa to take charge of and rehabilitate 
the southern station, he resumed his studies of 
globular clusters, which had been interrupted by some 
years of administrative work He also turned his 
attention to stellar distribution and made extensive 
star counts on long exposure Bruce photographs 
covering the south galactic pole and the rich regions 
of the southern Milky Way This work has been 
much quoted in recent years 

Next to his work on globular star clusters, Bailey’s 
volume on the “History and Work ot the Harvard 
Observatory” will be most remembered in future 
years His long association with the observatory 
made him the logical person to survey the develop¬ 
ment and the scientific problems of one of the oldest 
of American research institutions This now volume 
is divided into three parts, the first dealing with the 
historical background and material growth of the ob¬ 
servatory , the second discussing briefly the numerous 
research problems of the past and present, and the 
third dealing biographically with individuals on the 
observatory staff In the second part he discusses 
the observatory's contributions to the problems of the 
solar system, the astronomy of position, astronom¬ 


ical photography, stellar photometry, spectroscopy, 
variable stars and novae, clusters and nebulae, and the 
structure and dimensions of stellar systems He ap¬ 
proaches personal problems with kind generosity, and 
scientific problems, especially the newer developments, 
with conservatism and objectivity Such an attitude 
was characteristic of him in all his dealings with peo¬ 
ple and problems, it was the source of his high stand¬ 
ing throughout the past forty-five years in the regard 
of the observatory staff and of the general astro¬ 
nomical community — „ 

Harlow Shapley 

Harvard College Observatory 

RECENT DEATHS 

Dr Stephen Moulton Babcock, emeritus pro¬ 
fessor of agricultural chemistry al the University of 
Wisconsin, died on Juh 1 ne was eighty-eight 
years old 

Drt Glorle Fillmore Swain, Gordon McKay pro¬ 
fessor of cml engineering at Harvard University, 
died suddenly on July 1 m his se\enty-fourth tear 

Professor Myer Edward Jaffa, professor of nu¬ 
trition emeritus m the University of California, chief 
of the Bureau of Food and Drugs of the California 
State Board of Health since 1925 and a consulting 
nutrition expert for the board since 1915, died on 
June 28 at the age of seventy-three years 

Dr Charles Allen Porter, professor emeritus of 
clinical surgery at the Harvard Medical School and 
formerly surgeon-m-chief of the Massachusetts Gen¬ 
eral Hospital, died on July 3 m his sixty-fifth year 

Dr Albert E Sterne, professor of nervous and 
mental diseases at the Indiana University School of 
Medicine, died on June 30 at the age of sixty-five 
years 

John Edwin Starr, president of the Starr Engi¬ 
neering Company of New York, a former president 
of the American Society of Refrigerating Engineers, 
has died at the age of seventy-one years 

Professor IIarald Hoffding, who held the chair 
of philosophy in the University of Copenhagen from 
1883 to 1915, and was distinguished for his contribu¬ 
tions to psychology, died on July 2 He was eighty- 
eight years old 

The death is announced of M E Cossarat, di¬ 
rector of the observatory at Toulouse 


SCIENTIFIC EVENTS 


THE BRITISH NATIONAL PHYSICAL 
LABORATORY 

The National Physical Laboratory at Teddington 
was open yesterday afternoon to visitors, and the 


annual function was preceded by the formal opening 
of the new physios building This building will 
eventually form three sides of a rectangle, but only 
the central part has so far been erected Its door 
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was unlocked by Sir Gowland Hopkins, president of 
the Royal Society, and chairman of the general board 
of the National Physical Laboratory, with a gold key, 
handed to him by the architect, Mr F A Llewellyn, 
after speeches by Sir Richard Glazebrook, the first 
director of the laboratory, and Sir Joseph Thomson 

Sir Joseph Thomson congratulated Sir Richard 
Glazebrook on this further step m the phenomenal 
development of the National Physical Laboratory, 
which owed its prosperity and progress to his wis¬ 
dom, energy and insight more than to anything else 
The National Physical Laboratory had a great part 
to play in the modern applications of science to in¬ 
dustry 

The completed portion of the now physics building 
will house the heat and general physics section of the 
physics department, with part of the radiology and 
sound work Apparatus for the measurement of 
noises was on view in this building The loudness of 
the noise to be assessed is determined by varying the 
strength of a standard sound until it is either just 
“drowned” by the noise or judged to be equally loud 
It was explained that, measured on a convenient 
scale of loudness with zero at the threshold of hear¬ 
ing, sounds become painful at about 130 “degree^” 
above threshold, where each “degree,” known as a 
decibel, is approximately the least change in loudness 
perceptible to the ear The level of conversational 
speech is at about 50-60 decibels above threshold 
Aeroplane cabin noises are at present in the region 
of 80-110 decibels above the threshold The lower of 
these levels corresponds to that of the noise in a tube 
tram, and it is almost impossible to converse in a 
loudness level of 110 decibels, even by shouting In 
street traffic and in ordinary trams the noise ranges 
from 50-70 decibels above threshold, and the labora¬ 
tory is assisting the Aeronautical Research Commit¬ 
tee in its endeavor to reduce noise ui aircraft cabins 
to such a level 

One of the new exhibits in the Aerodynamics De¬ 
partment this year was a large steel tunnel, the 
equipment of which is nearly completed, in which 
compressed air at 25 atmospheres pressure can be 
circulated round an aeroplane model Tests earned 
out under this high pressure are directly comparable 
with those on a full-scale machine—in other words, 
the “scalo effect” which exists when working with a 
model in a tunnel at atmospheric pressure is elimi¬ 
nated* When the compressed air is circulated at full 
pressure by an airscrew the conditions will corre¬ 
spond with those surrounding a full-sized aeroplane 
flying at 150 miles an hour In one of the older wind 
tunnels tests were shown m progress on a model of 
the Hil] Pterodactyl, the new tailless aeroplane A 
new and neat method of rendering streamline flow 


visible was displayed in the same department A 
number of fine platinum wires, heated by an electric 
current, are stretched across the airflow near a model 
Each wire gives nse to a band of heated air, which 
follows the direction of the streamline passing the 
wire The shadows of these heated air filaments are 
cast on a screen and thus give a direct picture of the 
streamlines 

THE POST-GRADUATE MEDICAL SCHOOL 
AND HOSPITAL AND COLUMBIA 
UNIVERSITY 

Ik accordance with the agreement between the New 
York Post-Graduate Medical School and Hospital 
and Columbia University, effective on July 1, by 
which the former became the Post-Graduate School 
of Medicine of Columbia, an administrative board of 
post-graduate studies in medicine has been estab¬ 
lished on which will be represented members of the 
governing body of the university, the undergraduate 
medical school and the postgraduate school of medi¬ 
cine 

Under the terms of the affiliation, this board will 
have general oversight and control of all post-gradu¬ 
ate instruction m medicine offered by the university, 
whether at the Medical Center, the Post-Graduate 
Medical School or elsewhere in the city, and is con¬ 
stituted as follows Dean Willard C Rapplcye, 
chairman , Dr Linsly It Williams, Dean Howard Lee 
McBam, Director James C Egbert, Dr Walter W 
Palmer, Dr James W Jobhng, Dr Frederick Tilney, 
Dr Arthur F Chaco, Dr Herman O Mosenthal, 
Dr Howard F Shattuck, Dr Edward H Hume, 
Dr Harry S Dunning, Dr Lewis F Fnssell and 
Mr Frank D Fackcnthal 

Dr Edward H Hume has been appointed director 
and Dr Alan R Anderson associate director of the 
New York Post-Graduate Medical School 

This incorporation of the New York Post-Graduate 
Medical School into the teaching system of Columbia 
University as its post-graduate school of medicine, 
distinct from the undergraduate school, carries into 
fruition, after some forty-nine years, the ambition of 
the seven founders of the Post-Graduate who resigned 
from the faculty of the New York University upon 
the refusal of the trustees to grant them a separate 
building for post-graduate instruction and, early in 
the year 1882, organized the present New York Post- 
Graduate Medical School and Hospital 

Dr D B St John Roosa, first president of the 
institution he helped to found, in his inaugural ad¬ 
dress m November, 1882, pointed out that while tem¬ 
porarily undertaken in an independent institution, 
this type of medical education rightly belonged with 
other forms of professional instruction witbm a uni- 
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vemty, and closed with the forecast, ‘‘the time will 
come when this institution will be included within a 
great university 99 

DR, SWASSY'S GIFT TO THE ENGINEERING 
FOUNDATION 

At a dinner on June 31 at University Club, New 
York City, given by the chairman, H Hobart Porter, 
of the Engineering Foundation, President John V N 
Dorr, of the United Engineering Trustees, Incor¬ 
porated, and Mr Porter announced that Dr Ambrose 
Swasey, founder of the Engineering Foundation, had 
added $260,000 to his previous gifts, bringing their 
total to three quarters of a million dollars 

In making this gift Dr Swasey said “For many 
years past, and especially since 1914, I have thought 
that a great service to mankind might be rendered by 
the stimulation of research and development work in 
the engineering profession, and have sought to 
further that end by assisting in establishing the En¬ 
gineering Foundation, whose income would be avail¬ 
able for such purposes It has been my privilege on 
previous occasions to assist in the endowment of this 
foundation, and, having a high appreciation of the 
very practical and helpful results that have been al¬ 
ready achieved, and believing that the broad and 
well-laid plans of the foundation promise even 
greater service in the future, I now take great plea¬ 
sure in making available to the Engineering Foun¬ 
dation, through United Engineering Trustees, Ine, 
an additional fund of $260,000 for the furtherance 
of research in science and engineering, or for the ad¬ 
vancement in any other manner of the profession of 
engineering and the good of mankind ” 

Mr Swasey was bom at Exeter, New Hampshire, 
nearly eightv-flve years ago He is the surviving 
member of the firm of Warner & Swasey, of Cleve¬ 
land, Ohio, famous for the building of great tele¬ 
scopes, and of instruments and machine tools of pre¬ 
cision The Engineering Foundation was founded by 
the national societies of Civil, Mining and Metallur¬ 
gical, Mechanical and Electrical Engineers m 1014 
on the basis of his conception of a research instru¬ 
mentality for the profession of engineering and for 
broad services to mankind 

There were present more than thirty presidents 
and former presidents of national engineering socie¬ 
ties, of the United Engineering Trustees and of the 
Engineering Foundation, and other nationally prom¬ 
inent engineers The guests were. 

L H Baekeland, former president, American Institute 
of Chemical Engineers; H F Bain, secretary, Mining 
Engineers, Philip E Bliss, president, Warner and Swasey 
Company, H P Charlesworth, trustee, United Engineer¬ 
ing Trustees, G H Clevenger, vice-chairman, Engineer¬ 


ing Foundation; H. V. Ones, trustee, United Engineering 
Trustees, J Vipond Davies, past president, United En¬ 
gineering Trustees, J V. N. Dorr, president, United 
Engineering Trustees, Gano Dunn, past president, Elec¬ 
trical Engineers and United Engineering Trustees, and 
first chairman, Engineering Foundation, A 8 Dwight, 
past president, Mining Engineers, W, 8* Finlay, Jr, 
former member, Engineering Foundation; Alfred D. 
Flinn, director, Engineering Foundation, Bancroft 
Gherardi, past president, Electrical Engineers and 
United Engineering Trustees, A M. Greene, Jr, past- 
president, Society for the Promotion of Engineering 
Education, O E Hovey, vice-chairman, Engineering 
Foundation, C T Hutchinson, former secretary, Engi¬ 
neering Foundation, D S Jacobus, past president, 
Mechanical Engineers, F B Jewett, past president, 
Eloctncal Engineers and former vice chairman of En¬ 
gineering Foundation, H A Kidder, vice-president, 
United Engineering Trustees, G L Knight, trustee, 
United Engineering Trustees, H A Lardner, ex presi¬ 
dent, New York Electrical Society, W S Lee, president, 
Electrical Engineers, Geo A Orrok, former vice-chair¬ 
man, Engineering Foundation, G H Pegram, past- 
president, Civil Engineers, H Hobart Porter, chairman, 
Engineering Foundation, W E Reed, formerly of 
Warner and Swasey Company, Robert Bidgway, past- 
president, Civil Engineers, Charles F Scott, past- 
president, Electrical Engineers, C E Skinner, president¬ 
elect, Electrical Engineers; J Waldo Smith, former 
vice-chairman, Engineering Foundation, L B Stillwell, 
former chairman, Engineering Foundation, and past- 
president, Electrical Engineers, Ambrose Swasey, 
founder Engineering Foundation, past-president, Me¬ 
chanical Engineers, honorary member, Civil Engineers, 
Calvert Townley, past president, Electrical Engineers; 
A L Walker, former member, Engineering Foundation, 
Roy V Wright, president, Mechanical Engineers 

THE CENTENARY OF THE HARVEIAN 
SOCIETY OF LONDON 

According to an article in The British Medusal 
Journal the celebration of the centenary of the Har- 
vei&n Society of London began with a largely at¬ 
tended meeting at St Bartholomew’s Hospital on the 
afternoon of June 11, presided over by the president 
of the society, Sir Thomas Horder Dr Raymond 
Crawfurd delivered the address on “The Place of 
Medical Societies m the Progress of Medicine,” after 
which Sir Humphry Rolleston proposed a vote of 
thanks Sir Thomas Horder then presented medals, 
specially struck for the centenary to Dr. D. Elliot 
Dickson, representing the Harveian Society of Edin¬ 
burgh, and to Dr. W. H. Welch, professor of the 
history of medicine at the Johns Hopkins University, 
representing the Harveian Society of New York. 

Dr. Dickson, in returning thanks, said that he was 
proud to represent the Edinburgh society, and also 
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proud «i a Scotsman to have heard Dr. Crawfurd’s 
reference to the Royal Medical Society of Edinburgh 
Professor Welch said that all members of the New 
York Society would heartily appreciate the generous 
words in which Dr. Crawfurd had referred to its ac¬ 
tivities The principal function of that society was 
in its lectureships, perhaps six or eight lectures being 
delivered during the year in the general field of sci¬ 
entific medicine, and it was obvious that there was no 
name in history which could be more appropriately 
used as the sponsor of such a society than that of 
William Harvey Dr. Welch handed to the president 
an illuminated scroll on behalf of the New York Har- 
veian Society, inscribed with cordial greetings on the 
occasion of the hundredth anniversary, and express¬ 
ing appreciation of the significance of continuous 
corporate existence for so long a period * “An achieve¬ 
ment so signal bears witness to the serviceableness to 
its members of any association In medicine it bears 
evidence furthermore, to the success of its function m 
the maintenance of a high standard of scholarship 
and its usefulness in the dissemination of learning ” 
The society’s centenary dinner was given by Mr 
George Buekston Browne in the Hall of the Grocers 
Company of the City of London. After the loyal 
toasts, the president welcomed Prince Arthur of Con¬ 
naught as a newly admitted honorary member of the 
society, and presented to him a commemorative bronze 
medal. Hu Royal Highness then proposed the toast 
of “Prosperity to the Harveian Society of London ” 
He felt it a great—though perhaps an “irregular”— 
honor to be admitted to membership of the society, 
in company with Professor Welch, the doyen of the 
medical profession of the United States The health 


of the visitors was proposed by Sir StClair Thomson. 
Tins feast, he said, gave an opportunity for the ming¬ 
ling of men of different occupations, as well as of 
men working in different branches of the same pro¬ 
fession Harvey, a man of wide humanity and cul¬ 
ture* would have welcomed thu occasion, for had he 
not exhorted his brethren to “dwell together in loving 
friendship” f Professor Welch, The Brtttsh Medical 
Journal says, made in response a charming and spir¬ 
ited speech of appreciation for the way in which 
“such things are done in London ” He regarded cen¬ 
tenary celebrations as very valuable and interesting 
things, which appealed to him particularly as contri¬ 
butions to the history of medicine Lord Dawson, 
who also replied, spoke of Professor Welch as a 
citizen of the world, exempkfying the unity of pur¬ 
pose of the English-speaking medical profession He 
himself, during his visit to Canada and the United 
States last year to attend the annual meeting of the 
British Medical Association in Winnipeg, had ob¬ 
served the inexhaustible energy and enthusiasm of 
their octogenarian guest On behalf of the Royal 
College of Physicians, with its long and intimate 
associations with Harvey, Lord Dawson congratulated 
the society on attaining its hundredth year 

The final event of the celebrations took the form 
of a pilgrimage to the tomb of William Harvey at 
Hempstead Church in Essex, near Saffron Walden A 
party of about sixty, headed by Sir Thomas Horder, 
Sir D’Arcy Power, Sir StClair Thomson, Dr Herbert 
Spencer and Professor Welch, journeyed by road 
from London on the morning of June 13 At Hemp¬ 
stead Church a brief service was held, and the Bishop 
of Colchester gave an address. 


SCIENTIFIC NOTES AND NEWS 


Tbb doctorate of science was conferred on June 15 
by the University of Rochester on Dr Harvey Cush¬ 
ing, Moseley professor of surgery at the Harvard 
Medical School and surgeon-m-chief at the Peter 
Beat Brigham Hospital. 

At the commencement exercises of Purdue Univer¬ 
sity, the honorary degree of doctor of science was 
conferred on Dr. J. C. Arthur, professor emeritus of 
botany, on Dr. Stanley Coulter, professor emer¬ 
itus of biology, and on Professor H. A. Huston, con¬ 
sulting agricultural chemist, Kew Gardens, New 
York, who was connected with Purdue from 1884 to 
1903, the last year as director of the Agricultural Ex¬ 
periment Station. 

Tan University of Michigan conferred at oom- 
mencemmit the degree of doctor of science on Dr. 
Wftrren Plimpton Lombard, for thirty-one years pro¬ 


fessor of physiology in the university medical 
school, professor emeritus since 1923 The doctorate 
of engineering was given to Clarence E Grosbeck, of 
the class of 1898, prominent in public utilities, and 
on William Aiken Starrett, of the class of 1897, de¬ 
signer and builder of the Empire State Building in 
New York City. 

Mr. A C Fucldker, chief engineer of the Exper¬ 
iment Stations Division, United States Bureau of 
Mines, Washington, D C, was awarded the Lamme 
Meritorious Achievement Medal by the Ohio State 
University on June 8 This gold medal is awarded 
annually to a graduate of one of the departments of 
the university for meritorious achievement m engi¬ 
neering or the technical arts 

Thb Monaco pnze of 100,000 francs, established by 
Prmce Albert of Monaco and awarded every two 
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years by the Pans Academy of Medicine to aid some 
French scientific man m his researches, has been given 
to M Veillon, of tho Pasteur Institute, in recognition 
of his work in bacteriology 

Dr L J Cole, professor of genetics at the Uni¬ 
versity of Wisconsin, was recently elected a corre¬ 
sponding member of the Czechoslovak Academy of 
Agriculture 

A dinner in honor of Dr Alexander G McAdie, 
who has retired as A Lawrence Rotch professor of 
meteorology at Harvard University and os director 
of the Blue Hill Observatory, was given recently by 
the members of the Harvard Overseers’ Committee 
appointed to visit the observatory 

A portrait of Dr John M Fisher, associate pro¬ 
fessor of gynecology at Jefferson Medical College, 
Philadelphia, and oldest ex-intcrn of Jefferson Hos¬ 
pital, was presented to the college on June 3 It waB 
the gift of the alumni of the college Dr Frank C 
Hammond made the presentation, and Dr Ross V 
Patterson, dean of the college, accepted it 

Mr J D Figgins completes his twenty-first year 
as director of the Colorado Museum of Natural His¬ 
tory on July 15 Mr Charles H Hamngton, presi¬ 
dent, and Mr Walter C Mead, vice-president, on 
behalf of the board of trustees, have expressed their 
appreciation for his long service and faithful work 
m building up the museum They Bay. “Coming to 
us from the American Museum, New York City, when 
we were a new institution, it was through his untinng 
efforts that we have grown into an organization of 
nation-wide interest 99 

Officers of the American Society of Clinical 
Pathology have been elected as follows Dr W M 
Simpson, director of clinical laboratories, Miami Val¬ 
ley General Hospital, Dayton, Ohio, President-elect, 
Dr C J Bucher, department of pathology, Jefferson 
Medical College, Philadelphia, Pennsylvania, Vice- 
president The following were elected as new mem¬ 
bers of the executive committee Dr K M Ljnch 
(retiring president), professor of pathology, Medi¬ 
cal School of the State of South Carolina, Charles¬ 
ton, Dr A G Foord, Pasadena Hospital, Calif The 
Ward Burdick award was made to Dr W G Exton. 

Dr James It Cash, since 1924 professor of pa- 
thology at the Peipmg Union Medical College, China, 
has been appointed to the Walter Heed professor¬ 
ship of pathology at the University of Virginia, suc¬ 
ceeding the late Dr Harry T Marshall os the second 
incumbent of the chair 

Professor G H Hardy, Savilian professor of 
geometry at the University of Oxford, has been 
elected to the Sadleinan professorship of pure mathe¬ 
matics, in succession to Professor E W Hobson, who 
has resigned. 


The General Board of the University of Cambridge 
was authorized on June 12 to reappomt Sir Horace 
Lamb, of Tnmty College, to the Rayleigh lectureship 
in mathematics in the faculty of mathematics, without 
stipend, so long as he shall desire to hold that office 

Dr T Thomson Flynn has been appointed to the 
chair of zoology m the University of Belfast Dr 
Flynn is a doctor of scienoo of the University of 
Sydney, and is at present Ralston professor of 
biology m the University of Tasmania 

Dr Fritz von Wfttstein, of the University of 
Gottingen, has been called to Mumch 

Dr Cesari Frugoni, for nine years professor of 
special medical pathology at Florence, has been ap¬ 
pointed professor of clinical medicine at Rome 

At the recent annual meeting of the board of 
trustees of the Tropical Plant Research Foundation, 
Dr William Crocker, director of the Boyce Thomp¬ 
son Institute of Yonkers, New York, was elected act¬ 
ing director and gcnerul manager of the foundation 
It was decided to move the offices to Yonkers during 
a temporary period Until further notice all mail to 
the foundation should be addressed to 1036 North 
Broadway, Yonkers, New York 

The U S Department of Agriculture has an¬ 
nounced the following appointments to its research 
staff Dr Edward Mans Haney, formerly professor 
of horticultural research at the Oregon State Agn- 
cultural College, physiologist m the division of horti¬ 
cultural crops and diseases of the Bureau of Plant 
Industry, stationed at Pomona, California; Dr Fisk 
Gerhardt, formerly assistant chemist at the Iowa 
Agricultural Expenment Station, physiologist, sta¬ 
tioned at Wenatchee, Washington, Mr Henry Hart¬ 
man, formerly professor of pomology at the Oregon 
State Agncultural College, horticulturist m the Divi¬ 
sion of Horticultural Crops and Diseases of the 
bureau, stationed at Wenatchee, Washington 

Mr R W Harned, of the State Plant Board of 
Mississippi, bos been appointed leader of the division 
of cotton insect investigations of the Bureau of Ento¬ 
mology to fill the vacancy caused by the resignation 
of Mr B R Goad 

At the recent annual meeting of the American As¬ 
sociation of Cereal Chemists at Louisville, Dr D A. 
Coleman, marketing specialist of the Bureau of Agn¬ 
cultural Economics of the U S Department of 
Agriculture, was made editor of Cereal Chemistry, 
the official organ of the association. 

We learn from the Journal of the Amenean Med¬ 
ical Association that Dr Edward N. Brush, associate 
editor of the American Journal of Psychiatry for 
many years and editor since 1904, presented his 
resignation during the annual meeting of the Amer- 
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loan Psychiatric Association on June 4, in Toronto 
His successor, Dr Clarence B Farrar, formerly of 
Baltimore and now of Toronto, was introduced at a 
dinner for Dr Brush, when an illuminated parchment 
and a purse of $1,200 were presented to him 

Die Ralph H Cheney, proiessor of biology, Long 
Island University, has been made resident investi¬ 
gator (economic plants) at the Brooklyn Botanic 
Garden beginning on July 1 The Botanic Garden 
has recently entered into an agreement with Long 
Island University for cooperation with the univer¬ 
sity’s department of biology Courses given at the 
Botanic Garden which conform to academic stand¬ 
ards approved by Long Islund University will be ac¬ 
cepted by the university for undergraduate credit 
As the university has not yet established a graduate 
school, it docs not confer credits leading toward a 
graduate degree The professor of botany of the 
umvcrsity will act in an advisoiy capacity to the 
Botanic Garden whenever called upon to do so 

Mr M J Seavy has been elected president of the 
Palo Company Mr Seavy has been connected with 
the company for fifteen years and has been vice- 
president and manager for the last eight years It is 
planned to enlarge the facilities of the company lor 
furnishing laboratory supplies 

The National Research Council will be represented 
at the meeting of the General Assembly of the Inter¬ 
national Research Council in Brussels on July 11 bv 
three delegates Dr John C Merrmm, president, of 
the Carnegie Institution of Washington, D C , Dr 
A E Kennelly, professor of electrical engineering, 
emeritus, Harvard University, and Dr Frank Schlcs- 
mger, professor of astronomy and director of the 
Observatory of Yale University Dr Schlesinger 
was a member of the committee of fifteen appointed 
two years ago by the International Research Coun¬ 
cil to draft a revision of the statutes of the council 

Designation of American delegates to the sixth 
International CongTeBS on Industrial Accidents and 
Diseases, to be held at Geneva from August 3 to h, 
under the auspioes of the 8wiss Federal Council, has 
been approved by President Hoover The American 
delegation includes* Dr Francis D Patterson, of 
Philadelphia, chief surgeon of the Pennsylvania 
Railroad, specialist in industrial hygiene, Dr Fred 
H Albee, professor of orthopedic surgery in the 
College of Physicians and Surgeons of Columbia 
University, Dr Francis D Donoghue, of Boston, 
medical adviser of the Department of Industrial Acci¬ 
dents of the State of Massachusetts, Dr Emery R 
Hayhurst, professor of hygiene in the College of 
Medicine of the Ohio State University, and Dr 


Emma F. Ward, of Baltimore, research investigator 
attached to the office of industrial hygiene and sani¬ 
tation in the United State Public Health Service 

Dr Charles J Fish, director of the Buffalo 
Museum ot Science, has accepted charge of an in¬ 
ternational survey to determine the effect on the her¬ 
ring industry of the pioposed power dam at Passa- 
maquoddy Bay, Maine Dr Fish has received a 
leave of absence from the board of managers of the 
museum and will go on July 10 to the Canadian bio¬ 
logical laboratory at St Andrews, N B, the seat of 
the two-year investigation Other members of the 
commission are Dr A G Huntsman, director of 
the Atlantic Biological Station, Canada, 0 E Sette, 
in charge of North Atlantic investigations tor the 
U S Bureau of Fisheries, W A Found, deputy 
minister oi fisheries, Canada, and Dr H B Bigelow, 
director of the Wood 1 * Hole Oceanographic Institu¬ 
tion Dr Fish will be executive secretary of the com¬ 
mission and will ha\ e charge ot the work in the field 

Dr Francis R Fraser has accepted an invitation 
to give the third scries ot the Abraham Flexncr Lec¬ 
tures during the year 1932-1933 at Vanderbilt Uni¬ 
versity Dr Fraser is director ot the medical clinic 
and professor of medicine in the St Bartholomew’s 
Medical School and Hospital in London He is a 
graduate m medicine of the University of Edin¬ 
burgh, and spent some years m New York City at 
the Rockefeller Institute and the Presbyterian Hos¬ 
pital Dr Fraser recently filled an appointment as 
a special representative irom England to conler with 
the medical faculties of Australia. While there he 
gave lectures and conducted clinics 

The American Ph> topathological Society will hold 
its third annual summer tour and conference from 
July 28 to 31, under the immediate direction of Drs 
H W Anderson, Leslie Pieice, M W Gardner and 
C T Gregory For those not driving cars will be 
furnished Dr H W Anderson, Illinois Agricul¬ 
tural Experiment Station, Urbana, should be ad¬ 
dressed tor further particulars and arrangements 

The ninety-ninth annual meeting of the British 
Medical Association will be held at Eastbourne, from 
July 21 to 24, under the presidency of Dr William 
G. Willoughby, Eastbourne 

We learn from the Harvard Alutnnt Bulletin that 
the late Carroll Everett Edson, ’88, A M and M D 
’92, just before Ins death prepared a will leaving the 
remainder of his residuary estate, after the death of 
certain life tenants and annuitants, to Harvard Col¬ 
lege for research m climatology, expressing the hope 
that the fund might be used for the establishment of 
a professorship under the name of the Edson Pro¬ 
fessorship of Climatology As a sudden stroke pre- 
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vented the execution of this will, his sisters have exe¬ 
cuted an indenture of trust to carry out their 
brother's purpose 

The Journal of the American Medical Association 
reports that the Leonard Wood Memorial Committee 
has oompleted its goal of a $2,000,000 endowment for 
the eradication of leprosy The campaign was 
started in 1027 on the appeal of the late General 
Wood, then Governor-General of the Philippines, 
and was carried on after his death as a memorial to 
him The actual amount received was $2,031,000, 
contributions being received from 50,000 persons 

An Associated Press dispatch reports that the 
California State Park Commission has announced the 
successful completion of negotiations for purchase of 
additional forest lands for the park system with re¬ 
ceipt of a check for $1,000,000 from Mr John D 
Rockefeller Ten thousand acres of redwoods will be 
added to state parks The campaign was sponsored 
over a ten-year period by the Save-the-Redwoods 
League, of which Dr John C Memam, president of 
the Carnegie Institution of Washington, is the head 
Mr Rockefeller not only gave a million dollars un¬ 
conditionally but pledged a second million to match 
private gifts as received The sum to be matched had 
reached between $600,000 and $700,000 

The Harvard Alumnt Bulletin reports that the 
largest telescope in the eastern part of the country, a 
60-mob reflector, has been secured by the Harvard 
Observatory and will be placed in eastern Massachu¬ 
setts nt a site not yet chosen, probably within 25 
miles of Boston The new telescope will be of tho 
reflector type, similar m size and general structural 
features to the 60-mch telescope now being installed 
at the southern station of the Harvard Observatory 
in Bloemfontein, South Africa Accessory equip¬ 
ment will include apparatus for the study of spectra 
and light variations of the stars, their temperatures, 
dimensions and motions The Harvard Observatory 
equipment has heretofore been specially suited to 
covering fields of a large number of stars, the new 
60-moh reflector will specialize m the eloser analyses 
of individual stars and planets 

Sixty geologists from various parts of Pennsyl¬ 
vania met at the Pennsylvania State College from 
May 29 to 31 for the purpose of studying the 
geology of Central Pennsylvania The Paleozoic 
stratigraphic section from the Cambrian to the 
Pennsylvanian and the geologic structure of the 
region were observed on a field tnp from Gal- 
litisez) to Altoona and Tyrone The Oriskany gas 
horizon was also studied along its outcrop and a 
visit was made to the Bell Mine of the American Lime 
and Stone Company at Bellefonte Optional trips 


were also scheduled to the various caves of the region. 
At an evening meeting it was decided to form a per* 
manent organization for the purpose of conducting 
similar tripe in other parts of the state. The follow¬ 
ing committee on organization was appointed: Dr 
B L Miller, Lehigh University, Mr R. W Clark, 
of the Gulf Companies, and Dr. C A. Bomne, Penn¬ 
sylvania State College, chairman. The next confer¬ 
ence will bo held m the Lehigh Valley region under 
the direction of the Lehigh University and Lafayette 
College departments of geology 

Science Service reports that a party of sixteen 
University of Chicago students under the supervision 
of Dr Fay-Cooper Cole has begun excavation at 
Indian mounds near Lewistown, Illinois, m the hope 
of discovering information about the oldest known 
inhabitants of the region These most ancient in¬ 
habitants have been named the “black sand” people 
The name was given them because nine skeletons ware 
found buned in black glacial sand beneath Indian 
mounds last summer This year the expedition hopes 
to recover implements and ornaments which will shed 
light on the home life and customs of the tribe. The 
black sand Indians are estimated to have lived at least 
2,000 years ago. Pointing out that the search for 
early inhabitants of the Mississippi Valley is highly 
important in solving problems of American prehis¬ 
tory, Dr Cole stated that Fulton County, where the 
excavations are being made, contains “the most com¬ 
plete data for culture sequence yet found m the Mis¬ 
sissippi Valley ” 

Forty-seven states and territories are now extend¬ 
ing financial support to state forestry, most of them 
having state foresters and participating m fire con¬ 
trol, extension, reforestation or other related activi¬ 
ties, according to the Forest Service. State forestry 
appropriations for the last year reached a total of 
$7,297,936. Of this amount, $2,555,329 was appro¬ 
priated for fire protection by 38 states m cooperation 
with private landowners and the Federal Govern¬ 
ment. A total of $1,106,711 was used by 40 states 
for growing tree-planting stock and lot reforesta¬ 
tion. More than $2,308,000 was appropriated for 
purchase, maintenance and improvement of state for¬ 
est lands Other appropriations wore used to fight 
pests and tree diseases, and for education, research 
and extension work. In addition, large private ex¬ 
penditures were made in forestry activities in most 
of these states. State appropriations for the last two 
years showed a gam of more than $2,000,000 a year 
over similar forestry appropriations for 1927 and 
1928. Cooperation between the Forest Semee end 
the states was enlarged during the past year. The 
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Federal Government contributed more then $1,400,- 
000 for protection mid reforestation in cooperating 
states. Cooperative Are protection was extended to 


several million acres which had not previously been 
covered. The work of growing and distributing trees 
for forest planting also was enlarged. 


DISCUSSION 


CRYSTALLINE AMYLASE 

Northbup and Kumtz’s recent announcement, in 
these columns, of the crystallisation of trypsin, the 
pancreatic protease, prompts us to record here the 
crystallization of pancreatic amylase also 

From buffered alcohol-water solutions of pancreatic 
amylase, freshly purified by methods previously de¬ 
scribed from this laboratory, crystals have been ob¬ 
tained which show enzymic activity almost as high as 
the maximum observed in the highly punfled prepara¬ 
tions of this enzyme as previously prepared and 
studied. 

The crystalline amylase is obtained as very minute 
isotropic elongated crystals which exhibit slight double 
refraction. Professor P F. Kerr, of our department 
of mineralogy, to whom we are indebted for the crys¬ 
tallographic examination, reports further that the in¬ 
dex of refraction as determined by immersion is ap¬ 
proximately 154. 

In view of the protein or protein-like nature of the 
crystals and their very slow deposition from the alco¬ 
holic systems, it is exceedingly important to work 
with a very small temperature gradient and in the 
region of hydrogen-ion activity corresponding to the 
isoelectric point 

The hydrogen-ion activity of the solution is ad¬ 
justed by means of phosphate buffers in such concen¬ 
tration that they are not separated out at the tem¬ 
peratures employed. Both formation and yield of 
crystals are very dependent upon the hydrogen-ion 
activity of the system. 

Careful study and ngorous observance of the best 
experimental conditions thus far found make it pos¬ 
sible to obtain crystals with regularity, but as yet 
only in very small amounts Furthermore, the crys¬ 
tals are so minute, so light and so "Unstable that even 
after they have been formed they must be handled by 
means of highly specialized and very time-consuming 
technique. 

Hence it appears inevitable that further progress 
must be exceedingly slow and it therefore seems best 
to record, at this preliminary stage of the work, the 
fact that this much-studied and presumably typical 
amylolytic enzyme has been obtained m crystalline 
form, even if as yet only upon a small scale 1 

M. L. Caldwell 
L. E Booher 
H C Sherman 

1 Contribution Ho 651 from the Department of Chem- 
l>t*y f Columbia University, Hew Tori 


PSYCHIC ANALOGUES OF ALLERGY 

When a foreign protein comes in contact with the 
tissue cells of a normal organism these become irri¬ 
tated and enter upon a cycle of unwonted metabolic 
change, the results of which appear in a week or two 

The first of these results is a specific hypersensi- 
tiveness toward the foreign protein m question so 
that thereafter wfimteaunal quantities of the latter 
may be able to irritate the cells 

Experiment has made it obvious that the acquire¬ 
ment of specific sensitization goes hand m hand with 
the development of extraordinary powers within the 
tissue cells for rapid destruction, digestion or neu¬ 
tralization of the offensive foreign protein The 
effective cellular agents in these reactions we know 
as antibodies Their varieties and qualifications 
transcend our knowledge 

While the details of these cellular evolutions are 
exceedingly complex it is manifest that they are all 
coordinated to effect a purpose, to protect the body 
against a foreign poison, to endow it with what we 
call immunity toward the harmful substance which 
first irritated the cells 

Study of the pathogenesis of various infections 
leads irresistibly to the conclusion that, by and large, 
the essence of all infectious diseases inheres m the 
foreign proteins liberated in the body through the 
presence of invading microbes Obviously no range 
of human endeavor is more fraught with problems 
affecting human welfare than that which is concerned 
with the understanding and control of the poisons 
leading to immunity. 

There are doubtless several ways by which the bio¬ 
logical status of immunity may be attained, but only 
one concerns us here—that, namely, m which the for¬ 
eign protein or “antigen,” as it is called, on entering 
the normal body has been able in the course of a few 
days to excite the latter to develop essentially new 
vital powers objectively witnessed by specific hyper¬ 
sensitiveness and defensive antibody reactions The 
normal body which has undergone such a course of 
cellular training is now said to be “immune” toward 
that particular antigen, or microbe, which started the 
disturbance. It is characteristic of the immune state 
that the body which has acquired it responds at once 
with defensive reactions calculated to inhibit or de¬ 
stroy the irritating antigen whenever thereafter the 
latter makes a new invasion 

It might safely be predicted that all future contests 
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between the assaulted organism and the intruding 
pathogens must be determined on a merely quantita¬ 
tive basis according to the number and virulence of 
the latter 

When these factors are small enough the prepared 
defenders of the body destroy the invaders without 
pertuibation, and gain strength by the exercise, the 
conscious mind is oblivious of the danger which had 
threatened its citadel 

But in actual experience or at the will of the ex¬ 
perimentalist the number and virulence oi the intrud¬ 
ing microbes may surpass the abilities of the prepared 
mechanisms of defense For the invaded host the 
contest then concerns, as it were, not the occasional 
criminal helpless bet ore the bar of justice, but a 
national enemy threatening subjugation of a whole 
people The result can only be determined by a wai 
In \ital statistics this war is classified as “disease”, 
for the experimentalist its activities are broadl} ex¬ 
pressed by the word “allergy ” Allergy implies a 
defensive reaction against a particular antigen in a 
prepaied subject The energy of the conflict is a 
function of the parity and the powers of the con¬ 
tenders A decisive ending may signify the victory 
of cither contestant It may be assumed that in the 
scheme of Nature there is a definite purpose behind 
all these cellular changes m an animal which follow 
its infection with pathogenic microbes and culminate 
after some days in an allergic slate capable of explo¬ 
sive physiological reactions under the stimulus of 
reinfection Indeed, as will be indicated m a con¬ 
tribution as yet unpublished, the manifestation of 
allergy is not saved up like gifts for Christmas, 
ready tor a grand celebration when a set time is 
reached, on the contrail, there is reason to believe 
that allergy, which includes specific hyperseiisitive- 
ness and altered reaction, is initiated in the tissue 
cells at their earliest intercourse with invading germs. 
Nevertheless we cun not admit that the ultimate pur¬ 
pose of nature is merely to develop in protoplasm a 
capacity for explosive disintegration Rather her 
aim is peace—to be achieved by war only when neces¬ 
sary And peace is complete immunity 

Nevertheless, the establishment of acquired immun¬ 
ity, either through the accident of disease or the in¬ 
tention of experiment, is commonly bound up with 
the inflammatory reactions of allergy which, like a 
club m the hands of a blind ally, may strike friend 
or foe alike 

The protection of the host through the tissue and 
functional reactions of allergy is so constant a con¬ 
comitant of reinfection, or as the French prefer to 
say, super-infection, that a majority of the leaders 
m immunology assume that the sword of accomplish¬ 


ment ui the establishment of immunity u allergy 
itself, or that allergy is the indispensable directive 
force of reactions through which immunity is estab¬ 
lished * 

Calmette, 1 himself a proponent of this view, 
squarely states the paradox that the same allergic 
reaction in the host which under favorable conditions 
holds in check or forthwith destroys the microbio 
enemies of reinfection may, when the cellular respon¬ 
siveness is enfeebled, turn upon its master and hasten 
his dissolution 

The distinguished American spokesman for the 
same point of view, Allen K Krause, 2 closes a senes 
of bnlliant experimental researches aimed at the 
identification of allergy os the essential and effective 
agent of immunity, with the frank confession that, 
in spite of all demonstrated probabilities in favor of 
his theme, there still lacks convincing proof that his 
thesis is sound 

Now come Rich and McCordock 8 who, in a bold and 
most instructive essay, flatly deny that allergy is the 
essential basis of immunity According to them the 
evidence of facts is decidedly against rather than in 
favor of such a view 7 While admitting that allergic 
reaction may at times favor protection of the host, 
such a relation is casual and not essential The nub 
of their argument consists m the known lack of 
parallelism betiveen the intensities of allergy and im¬ 
munity Either may be conspicuously weak while the 
other is correspondingly strong 

The whole argument seems to have reached a stale¬ 
mate The fast accumulating wealth of immunological 
facts finds no general law for their classification 
There lacks a shibboleth—touchstone of fealty as 
between cell and microbe 

It has occurred to the writer that our philosophy 
of biological reaction may need a new point of view, 
less narrowly mechanistic than wo can expect from 
our laboratories of to-day 

No physical proots can be offered, only suggestive 
analogies from the psychic phase of that life of which, 
it is commonly agreed, allergy and immunity represent 
quasi-f unctions of the soma. 

Consider pain How negligible in health and well¬ 
being 1 Yet were there no such sensation it is safe 
to predict that animal life would not long persist 
Consider fear, the warning forerunner of impending 
evil, the advocate of protective preparation Ilow 
universal and all-controlling this emotion and that 

iA Calmette, “L’Infection bacillaire de la Tubercu- 
3os© chez l’homme ct ekes les ammaux,” 3990 

2 A K Krause, and Krause with Willis or Poters, 
Numerous contributions to the Amer Rev of Tuberou - 
losis 

3 A E Rich and H C McCordock, Bull Johns Hop¬ 
kins Hospital, xkv, 973, 1929 
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sensation. These two incidentals of the psychic life 
would be monstrously out of place in a trouble-free 
Eden, in our fool-a-day world they unite to make the 
cornerstone of human activities 

Using words of broad signification, we may assume 
that through fear the mind keys the body to instant 
defensive response for mutual protection But there 
was not always a mind It is a late sublimation of 
protoplasmic function 

But it is inconceivable that communities of living 
cells should have failed w the essentials of defensive 
reaction while waiting the development of a psycho¬ 
logical organ The elaboration of a technique of im¬ 
munity must have kept pace step by step with the 
lethal powers of poisonous foes, else sooner or later 
must the defenseless luce have succumbed It seems 
probable that this technique accomplishes its purpose 
of immunity through two different methods 

The immigration of limited numbers of aliens into 
a growing < ountry adds power to the population when 
they become assimilated without confuBion What wo 
call “natural immunity” may find its analogue in 
some such process But a common historical event 
has been a mass invasion ol one people by unother 
where the issue is not fusion, but conquest of one 
by the other In such a case the national spirit ot 
the invaded people is aroused to mobilize their mecha¬ 
nisms of defense, and these may or may not be ade¬ 
quate for victory 

But there is no likeness whatever between the 
national spirit and the military operations which it 
called into being They have different roles m the 
warfare They may combine in a powerful umou or, 
isolated, each may hurry to self-destruction 

The national spirit senses constantly the state of 
the country in its relations with alien peoples, alwavs 
with a view of future possible conflict Defense 
mechanisms of many kinds, each adjusted to deal with 
incipient trouble, are trained to go automatically into 
action It may be plausibly maintained that this 
awareness of the country's interests, which is an atti¬ 
tude of the national spirit, finds an analogue in what 
is termed “allergy” in the phenomena of animal rein¬ 
fections 

Allergy is the excitement-energy which precipitates 
the activities of prepared mechanisms of various 
kinds, here with violent inflammation and high fever, 
there with the gentle solution and disintegration of 
foreign germs and poisons without trace Its whole 
import and reason for existence is protection of the 
organism—immunity The more perfect and power¬ 
ful that immunity, the less noise of conflict, the less 
evidence of allergy But when the strongholds of the 
defenders are carried by assault—then allergic agony 
is futile to protect 


These analogues do not m themselves form admis¬ 
sible evidence, but they may broaden that field of 
suggestion from which the clews to most lines of pro¬ 
ductive research are picked 
No propaganda for the generation of public opinion 
can compare in speed and effectiveness with that uni¬ 
versal hypersensitiveness to its own products which 
the growth of tubercle bacilli in a remote corner of 
the body has for the whole animal organism 
Physicists now soberly tell us that in the last 
analysis matter and energy are but different phases 
of the same something Perhaps disputing biologists 
may come to see in vitalism and mechanism comple¬ 
mentary views of the same subject 
As pum, fear and national spirit may be regarded 
teleologically os stimuli to conservative defensive 
reactions on the part of living units or communities, 
so perhaps we may properly consider allergy to rep¬ 
resent a kindred agency which both generates byper- 
sensitiveness to noxious inclusions and stimulates the 
body cells to form and operato defensive mechanisms 
against them According to this view, in the language 
of social hie, allergy is tn immunity, but not of it 

Henry Sew all 

University of Colorado 

LEAF DIAGNOSIS AND THE INTERPRETA¬ 
TION OF FERTILIZER REQUIREMENTS 
OF PLANTS 

With an enthusiasm and tenacity that is reminis¬ 
cent of Pasteur, II Lagatu and L Maume, of l’Ecoie 
Nationalc d’Agriculture de Montpellier, have made 
numerous investigations during the past ten years 
and published tn extenso on this subject 1 Recently 
some of this literature has been widely distributed 
among the agricultural experiment stations in the 
United States and elsewhere and has found partial 
recognition m this country 2 2 
The mam principles enunciated by the authors are 
that when one of the major elements—nitrogen, 
phosphorus or potassium—is omitted from a fer¬ 
tilizer the other two will be absorbed proportionally 
more, thus leading to unbalanced nutrition, disturbed 
metabolism and reduced yield These conclusions 
are contrary to the widely accepted and amply veri¬ 
fied “Law of the Minimum” (Liebig) as applied to 
nutrition of plants Experimental data from which 

iCompt 1lend Acad Set, 170 782, 032, 1024, 180 
1170, 1025, 182 653, 1026, 184 220, 1027, 188 1062, 
1020, 190 380, 1137, 1516, 1030, 101 570, 1030 

Compt Send Acad Agr, 13 437, 648, 1927, and 14 
762, 1028 f ‘Le diagnostic foluure de la pommo de 
terre," Ann Set Apron, 47 5 506, 1930 
* Science, 70 882, 1020 
2 Science, 72. 425, 1030 
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these deductions are drawn have been secured by the 
above authors, largely from the grape, Ftto vtmfsra, 
and more recently from the potato, Solanui* tubero¬ 
sum, the plants having been subjected to various 
regimes of nutrition. These records are primarily 
in the form of chemical analyses of leaves for N, 
K 2 0, P 2 0 # and CaO 

In the extensive literature on plant nutrition, one 
finds frequent references to the general appearance 
of the plant, particularly its foliage, as being symp¬ 
tomatic of the deficiency of certain major or minor 
nutrient elements In tact, Kussell 4 gives a com¬ 
prehensive list, which shows the apparent relation¬ 
ships between leaf appearance and lock of particular 
nutrient elements, but cautions that “if they (symp¬ 
toms) are to be used in any but a general way, they 
should be studied by setting up the appropriate vege¬ 
tative experiments” in order to verify the relation¬ 
ship between a particular symptom and its probable 
antecedent cause Few s investigators, however, have 
gone so far as to base on chemical analysis of leaves 
either a diagnosis of the state of nutrition or to sug¬ 
gest or prescribe a program of soil fertilization To 
the writers 1 knowledge leaf diagnosis {diagnostic 
fokatre), as conducted by Lagatu and Maume, is the 
first serious attempt in this direction Is this method 
and technique really applicable m studies of nutrient 
requirements of plants, especially perennials f A 
partial confirmation comes from Wallace, 6 who 
found that the omission of potassium from a “com¬ 
plete fertilizer” applied to soil resulted in an in¬ 
creased absorption by Etbes grossvlarux of nitrogen 
and phosphorus But when either nitrogen or phos¬ 
phorus was omitted from the fertilizer then there 
was a decreased absorption of the other two elements 

The present writers had an excellent opportunity 
to test the principles proclaimed by Lagatu and 
Maume during the course of study of the physiology 
and metabolism of the apple {Pyrus malus) Dwarf 
trees were grown in pure quartz sand cultures and 
were supplied with nutrient solutions containing a 
constant and optimal concentration of phosphorus, 
nitrogen and potassium For two groups of plants, 
however, the concentration of N and K in the nutri¬ 
ent solution varied respectively from 0 to 323 and 
368 parts per million (ppm) At appropriate peri¬ 
ods leaves and twigs were subjected to a chemical 
analysis for total N and K 

It is quite evident that the reduction or total omis¬ 
sion of either nitrogen or potassium in no instance 

4£ J Bussell, “Soil Condition and Plant Growth,” 
p 102, 1027 

® Th Bemy-Brown, Mxttl DeuUch Lan&vo* QeselL, 28 
416, 1013 

• T Wallace, Jour Pomol and Mori. ScL, 7 1-2, 130, 
1028 
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resulted in an increased potassium, respectively ni¬ 
trogen content of leaves. Quite the contrary; with a 
decrease of nitrogen m the nutrient medium there 
was a decrease in potassium concentration in the 
leaves and with a decrease in potassium there was a 
decrease in nitrogen Moreover, the relative concen¬ 
tration of N and K in twigs was exactly of the same 
order, but, of course, of a different magnitude (More 
detailed data on the chemical composition of leaves 
and twigs of these trees will be published elsewhere) 

These experiments furnish a concrete evidence and 
corroborate the negative results secured by Wallace 
and by Thomas 6 with the additional proof that, con¬ 
trary to Wallace, the omission of potassium did not 
increase but evidently decreased the absorption of 
nitrogen Consequently the principles proposed by 
Lagatu and Maume have not been verified, and 
Liebig’s Law of the Minimum, as amplified by 
Mitscherlich 7 and others, must be considered as our 
best guide in the nutrition of plants. 

But, disconsidering their codified generalization, 
why have Lagatu and Maume obtained seemingly 
consistent results with the grapef A part of tins 
discrepancy between our and their results most prob¬ 
ably is due to the fact that each species (in these 
instances Fitts vs Pyrus) absorbs soil nutrients in a 
“physiologically balanced” proportion. Hence we 
have to deal here with selective or differential ab¬ 
sorption, ionic antagonism and related phenomena 
(Loeb, Osterhout) as is suggested fay Thomas. 6 
Thus one is referred to the soil, more properly to the 
soil nutrient solution, and to the specific regime of 
fertilization of their plants as the primary causal 
source of Lagatu and Minima's results and Mstsdher- 
hchV method of interpretation shonld be applied. 

It seems to the writers that other equally, if not 
more, potent factors may be advanced to account for 
and to assist in interpretation of the data obtained 
by Lagatu and Maume. The concentration of certain 
soil nutrients in particular organs by no means rt- 

fA. Mitscherlich, “Die Bestimmong des Dflugerbad te fr 
nines des Bodeas,” 2226. 
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fleets directly and definitely the rate or the propor¬ 
tionality of absorption of particular elements by a 
plant Indirectly it may, and often does, indicate 
likewise the utilisation of these elements by other 
organs, especially those of a higher metabolic rate 
and hence of a more rapid development. Due to a 
close physiological correlation of the various organs 
of a plant there is a continuous removal and divert¬ 
ing in unequal proportions of certain elements from 
particular organs, like leaves, and their reutilization 
for the development of other parts—fruits, shoots 
and roots. This u particularly true of woody peren¬ 
nials, like Vtt w It has been demonstrated bj one 
of the writers 8 and by others 9 10 that every one of the 
three elements—nitrogen, phosphorus and potassium 
—is removed from the lower leaves of the tomato 
plant whenever a shortage of a particular element for 
the vegetative extension or fruit development occurs 
Yet Lagatu and Maume base all their interpretations 
solely on the analysis of basal leaves of fruiting canes 
of Yttis and of tuber-beanng plants of Solatium It 
is not difficult to see how the concentration of any two 
of the three major elements of soil nutrients may in¬ 
crease in the leaves when one is t» mtmmo for the 
development of other metabolically more active 
organs This increase, therefore, is due to two major 
factors (not one) An unbalanced fertilization of the 
plant as a whole and an unbalanced nutrition of par¬ 
ticular organs In either instance (below and above 
ground, the “intake” and “outgo ” absorption and 
utilization) the law of the minimum seems to hold 
true. 

The detailed mechanism and interpretation of the 
metabolism and physiology of organic correlation 
may be analyzed on the basis of “metabolic gradi¬ 
ents,” as suggested by Child. 11 

A E Murnebk 
E J Giluehmts 

UjmnBasrrr or Missouri 

THS MECHANISM OF CROSSING-OVER 
Diblinoton recently published in Science 1 (73 
561-662) a criticism of my work* which might give 
the reader the impression that Darlington was not 
given credit for previous suggestions concerning the 
mechanism of crossing-over In 1929 Darlington* 

• A. B Murneek, Plant Physiol , 1: 3-66, 1926 
»JT. H MaeGiUivray, Jour Agr Res, 84: 2 97, 1927 
w G. Janssen and B. P. Bartholomew, Jour Agr Res , 
86 : 8 . 447 1929 

no. H ’ Child, “Individuality in Organiama” and 
“SoMaeenee and Rejuvenescence, 11 XJniv of Chicago 
Press, 1918 Also Pleat Physiol, 1 • 1-8, 1926 
*C D. Darlington, "The Mechanism of Crossing- 
over," SomosTro: 661-662, 1931* 

*K*rl SiX "Chromosome Structure and the Mocha 
aim of Growing-over, M Jour Arnold Arb. } 11. 193-220, 
1919a 


did suggest that crossing-over is due to a reduction of 
chiasmata by breaking In the three sentences which 
refer to this theory (pp. 50, 51 and 52 ) he does not 
explain how chromatids might break and recombine 
nor does he present any evidence to show that he had 
any conception of the significance of his suggestion. 
However, his suggestion was acknowledged (Sax, 
1930, p, 209) as follows “It seems very probable, 
however, that crossing-over between homologous 
chromatids is associated with the reduction in the 
number of chiasmas between diplotene and diakmesis, 
as Darlington (1929) has suggested.” 

In a paper which was published shortly before 
mine went to press, Darlington 4 does not mention his 
earlier suggestion that crossing-over is caused by 
breaks in the chiasmata, but expresses the view that 
cross-overs determine ehiasma formation The 
cytological evidence for this view is supported by a 
few diagrams and text figures which by no means 
can be considered hb a “cytological demonstration of 
genetic crossing-over ” 

The fact that Darlington discarded his earlier “sug¬ 
gestion” on crossmg-over m no way discredits or 
weakens my theory Darlington has made so many 
assumptions concerning chromosome pairing, and has 
changed his mind so frequently that one would neces¬ 
sarily have to cite one of his numerous theories m 
any discussion of crossmg-over 
Darlington also states that I have used diagrams 
and terminology borrowed from his 1929 paper The 
only term used which might be credited to Darlmgton 
is “terminahsation ” No figures were borrowed from 
him, although my figures 9 and 10 are based on his 
work For this phase of my interpretation of cross¬ 
ing-over Darlington is given credit as follows “The 
behavior of the chromosomes m tnploid Hyacinths 
described by Darlmgton (1929) seems to offer an ex¬ 
planation of tnploid crossmg-o\er” (p 214) The 
fact that Darlmgton did not fully appreciate the 
genetic significance of his cytological results in no 
way discredits his ability as a technician 
According to Darlington, my “genetieal remarks 
might be taken to favor either hypothesis—for there 
is no decisive evidence between them” This state¬ 
ment is of more than doubtful validity In none of 
Darlington’s papers is there any explanation of the 
cause of breaks m chromatids, why they unite in now 
associations, why the two homologous chromatids al¬ 
most always cross over at the same loci, of how gene 
duplication or deficiency could occur, or why one 
cross-over interferes with another In bis moat re¬ 
ft O, D Darlington, "Meiosis in Polyploids II Anen- 
ploid Hyacinths," Jour Gen, 21- 17-56, 1929 
*€. D. Darlington, "A Cytological Demonstration of 
'Genetic* Grossing over," Proc Boy See, B 107. 56- 
69, 1930 



42 


SCIENCE 


VO b. 74, No. 1906 


cent paper Darlington 9 (1931) simply ignores these 
difficulties and has to assume several improbable 
hypotheses to account for the absence of crossing- 
over in the Drosophila male All these genetic 
phenomena are easily and logically explained on the 
theory that crossing-over is due to breaks in 
chiasmata (Sax, 1929) The genetic analysis of 
chromosome behavior in Drosophila as developed by 
Morgan and his associates is a far more precise and 
accurate tool for the analysis of chromosome be¬ 
havior than any method now available to the cytolo- 
gist Any theory ot crossing-over which does not 
meet the strict genetic requirements can not be con¬ 
sidered seriously 

Darlington also states that my “genelical remarks” 
“are vitiated ns evidence by his using the word 
chromosome in three different senses ” In the para¬ 
graph referred to the term chromosome was not con¬ 
fined to one particular phase of meiosis, as should 
have been the case, hut by no consistent or logical 
method of reasoning would it be possible to conclude 
that the word chromosome was used in three different 
senses or that the genetic evidence is vitiated 

Kar h Sax 

Arnold Arboretum, 

Harvard University 

THE DIVINING ROD AND FAKERS 

I read with much interest articles in Science as 
to belief m the efficacy of a divining rod My ex¬ 
plorations have taken me throughout the West and 
the South for nearly forty years We have frequently 
tried experiments, or rather permitted those who have 
faith m “rods,” to test for buried objects I have 
never, m all my experience, known a single instance 
m which the test was of either practical or scientific 
value 

To be specific During the exploration of the 
Cahokia Mounds, southern Illinois, there was much 
publicity, hence various persons with divining rods 
appeared One man’s apparatus was different from 
the usual forked stick It consisted of a sphere about 
the sue of a baseball at the end of a leather thong 
ThiB contained certain ingredients which were “secret” 
and he claimed the ball would oscillate over treasure 
as well as Indian remains We afforded him facilities 
—the test was a failure A rather wild-eyed indi¬ 
vidual appeared and told me that if I would give 
him a “thigh bone of a big Injun” be could lay hands 
on said bone and thus come in contact with the 
Indian’s spirit He was assigned quarters in a tent 
for a few hours, left in seclusion, and loaned a femur 
I asked him afterwards how he, speaking English, 
could communicate with a prehistoric Cahokian His 

»C D Darlington, *'Meiosia in Diploid and Tetraploid 
Prtmula sinensis, 9f Jour Gen, 24 65*96, 1931 


reply was that all people in the spirit world spoke 
the same languagel 

The next season a middle-aged woman appeared 
and claimed ability to commune with departed Indians 
“now residing in the spint world ” My assistant and 
a workman were inclined to make Bport, yet we gave 
her a tent and table at her request She communed 
for two hours Then she announced that we would 
make a great discovery somewhere within 2,000 feet, 
but was not specific The pnoe to locate accurately 
was ten dollars! 

Some weeks later a man appeared who claimed that 
he was an astrologer, contended that he had spent 
numbers ot moonlight nights wandering over the 
Cahokia Mounds, that said mounds were orientated 
according to certain stars, etc, that if we would 
employ him he would spend clear nights, when stars 
were visible, m his studies He entered into a lengthy 
and somewhat erratic explanation, the upshot of 
which was that there were certain points where lines 
drawn from one star to another crossed, and the point 
exactly beneath [on earth] would yield important 
archeological specimens, etc He was very insistent 
but could not designate any precise spot in which we 
should excavate He also desired pay 

In southern Ohio a “Hill Billy” appeared in our 
camp with the usual divining rod, and was given a 
thorough test We sent to the bank and got $25 in 
silver We buried it secretly a few inches below the 
surtuco, scattering dead leaves, removing all fresh 
earth The ball would sway at various points but 
didn’t move when our fnend passed over the “buried 
treasure ” 

At Cartersville, Georgia, a man came to our camp 
with his “divining rod” talk and begged for a chance 
to exhibit Ins prowess He remained with our party 
two days and was given two or three men with shovels 
to excavate wherever he indicated It seems that the 
other men made sport of their comrades who accom¬ 
panied “Mr Divining Rod” and, therefore, to keep 
peace m my field party it was necessary to detail a 
fresh crew each half day! Many test pits were sunk, 
nothing was found, but the owner always had the 
same excuse of any other person with a divining rod, 
\e, that the treasure was further down In brief, 
each one had a good alibi In instances where we 
struck ledge or boulder day, or outcrop of limestone, 
etc, the explanation was the same. 

In every instance, in several states, I kindly ex¬ 
plained to these people afterwards the utter futility 
of such efforts Each one, however, had supreme 
faith in his divining rod. Our fnend in Georgia, who 
was with us longest, a simple-hearted and ignorant 
man whose family, I was informed, was in need, 
listened with some impatience when I urged that he 
throw away his rod and go to work. He answered 
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in words which would apply to all these people, 
"Mister, I might give up my house, or even the old 
woman, but I ain’t going to give up the divining rod. 
Some day it will make me rich!” 

WARREN K MoOREHEAD 

Phillips Academy, 

Andover, Mass 

THE VISIT OF DR JAKOB E. LANGE 
Da Jakob E Lange, well-known Danish student 
of the mushrooms, will arrive in New York the mid¬ 
dle of August for several weeks of collecting in the 
northeastern United States and eastern Canada He 
wishes to study especially the parallelism and identity 
of American and European species of Agancaceae 
A definite itinerary has been arranged Inquiries 
regarding its details may be directed to Dr C W 
Dodge at Pawlet, Vermont 
From August 28 to September 2 inclusive Dr 
Lange will be at Ithaca, New York. The region about 
Ithaca is especially interesting to him because Atkin¬ 
son published over a penod of years on locally col¬ 
lected materials Fungus iorayB will bo made daily 
to near-by points of interest in the effort to see a 
large number of species 


In order that the conceptions of species as held by 
Peck, Atkinson, Kauffman and other older American 
workers in the group may be clearly understood, it is 
imperative that Dr Lange be enabled to exchange 
ideas in the field with their students To this eml 
American mycologists, especially those interested in 
mushrooms, are urged to come to Ithaca and cooperate 
in making these forays a success Students with only 
a mihor interest in the Agancaceae will also be wel¬ 
comed, and the forayB will be arranged in such a 
manner that collecting m other groups will be fruit¬ 
ful Incidentally, the Atkinson herbarium has been 
put in good order in recent years, and is now avail¬ 
able for consultation in the new Plant Science Build¬ 
ing at Cornel] University 

Those who plan to attend the Ithaca forays are 
asked to notify the undersigned at as early a date as 
possible Arrangements will be made for lodging, 
meals and transportation at reasonable rales In¬ 
formation concerning these items, or other features 
of the plans for the forays will be gladly given 

II M Fitzpatrick 

Cornell University, 

Ithaca, N Y 
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UNITED STATES GEOLOGICAL SURVEY UN¬ 
PUBLISHED LITHOGRAPHIC PLATES 
OF VERTEBRATE FOSSILS FOR 
DISTRIBUTION 

Two hundred and thirteen of the lithographic 
plates prepared under the direction of Professor 
Othniel C Marsh are now being assembled to dis¬ 
tribute for research and educational purposes to the 
principal active centers and libraries of geology, 
paleontology and comparative anatomy in this coun¬ 
try and abroad The distribution is by permission of 
the director of the United States Geological Survey 
through the agency of the Department of Vertebrate 
Paleontology m the American Museum of Natural 
History There are also the original Cope litho¬ 
graphic plates, some from "The Vertebrata of the 
Tertiary Formations of the West,” some from the 
Cope-Matthew volume, some which have never been 
published 

Seventy-one sets of these assembled plates ha\e 
already been sent out to various institutions in tins 
country, seventy have been prepared for distribution 
abroad and three hundred and fifty are to be kept in 
reserve. Applications by libraries and laboratories 
for plates from this reserve supply should be ad¬ 
dressed to the Curator of the Department of Verte¬ 
brate Paleontology of the American Museum 


In this connection it seems of interest and impor¬ 
tance to review briefly the circumstances surrounding 
the long history of these lithographic plates which 
began probably as early as 1878 when Marsh was 
working for the King Survey and just prior to his 
appointment as vertebrate paleontologist of the 
United States Geological Survey, formed in 1879 
The Marsh-Cope plates drawn on stone by Mr F E 
Berger under the direction of Professor Marsh are 
masterpieces of the art of lithography which had 
reached a culminating point in England, Germany, 
France and America during the great foundation 
penod of Leidy, Cope and Marsh, between the year 
1850 when Leidy began his work and 1899 when 
Marsh’s work was terminated by his death No mod¬ 
em reproductions can compare with the beauty of 
Berger’s original plates, so that this opportunity of 
soeurmg the originals will, it is expected, be eagerly 
availed of, and prompt response will be given to any 
application 

The enumeration of the plates available for distrt- 
bution and research is as follows 

The Stegosauria, 63 plates 
The Brontotherhdae, 60 plates 
The Sauropoda, 90 plates 

On the death of Professor Marsh m 1809, Director 
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Walcott, of the United States Geological Surrey, in¬ 
vited the writer to supervise the preparation of 
Marsh’s four incomplete monographs The materials 
were found to consist of over 200 carefully prepared 
lithographic plates, of drawings and wood engravings, 
some bibliographies and about one hundred pages of 
rough pencil notes and memoranda. There was no 
manuscript, the entire text of the four monographs 
remained to be written It was obviously appropriate 
to assign the Ceratopsia Monograph to John Bell 
Hatehcr, because the discovery and collection of these 
animals was the greatest single achievement of his 
remarkable life, he had devoted four arduous years 
to bringing together these magnificent homed dino¬ 
saurs for Yale University and the National Museum. 
Hatcher entered upon this research in July, 1902, 
with his usual ardor and thoroughness, on July 3, 
1904, when he was stricken down the work was taken 
up and completed m a most admirable manner by 
Professor Richard 8 Lull, of Yale University, it 
was published in 1907 as United States Geological 
Survey Monograph 49 

The next volume, the Stegosauri a, was assigned to 
Mr Charles W Gilmore, of the United States Na¬ 
tional Museum, who began work in 1906 and, although 
the monograph as originally projected was not 
finished, he published m 1914, as United States Na¬ 
tional Museum Bulletin 89, the work entitled "Osteol¬ 
ogy of the Armored Dinosauna in the United States 
National Museum, with Special Reference to the 
Genus Stegosaurus,” which covers only the material 
m the United States National Museum, but which 
established its author os a leading authority on these 
armor-plated dinosaurs 

Under the name “The Titanotheree of Western 
North America,” research on the Brontotherudae was 
begun by the present writer m the }ear 1900 and 
with the masterly aid of William K Gregory was 
completed and published as United States Geological 
Survey Monograph 55 under the full title of “The 
Titanotheres of Ancient Wyoming, Dakota and 
Nebraska” in the year 1929 

Meanwhile research on the remaining monograph, 
the Sauropoda, was independently begun by the 
present writer about 1902 with Mrs J K Mosenthal 
and, in 1912, with the aid of Dr Charles C Mook, 
of the American Museum staff The title of this 


volume, if the plan for its issue cab be carried out, 
wiS probably be “The Sauropoda of the World.” 

The problem of preparing “The Sauropoda of the 
World” differs radically from the problems involved 
in “The Titanotheree of Ancient Wyoming, Dakota 
and Nebraska” first, in the fact that we have little 
or no antecedent history of this remarkable group 
The Sauropoda suddenly flash into being, to our pres¬ 
ent knowledge^ towards the close of Jurassic time, 
fully formed and widely differentiated into a number 
of very distinct types, all of gigantic size and well 
fitted by their long limbs for the world-wide migra¬ 
tions which earned them to every continent, even 
including Australia. The central problem in the 
Sauropoda Monograph will, therefore, be the distinc¬ 
tion of five or six outstanding generic or sub-family 
types together with the more or less speculative prob¬ 
lem of their origin and the intensely interesting 
problem of the causes and means of their world-wide 
distribution and finally their extraordinary explosive 
extinction Remarkable additions to our knowledge 
have been made since the superb Marsh lithographic 
plates, and very clear diagnoses of Sauropod char¬ 
acters were given by Marsh Valuable collections 
have been made principally by the Carnegie Museum 
of Pittsburgh, by Wortman, Hatcher and Peterson 
under the direction of Dr W J Holland 

The discovery in East Africa of the m a gni fi ce nt 
Tendaguru deposits explored by Eberhard Fraas, of 
Stuttgart, and others have been given preliminary de¬ 
scriptions by Dr Werner Janensch, Dr Hans Reck 
and Dr J G Pompeckj, of Berlin Dr F von 
Huene, of Tubingen, has recently revised Richard 
Lydelcker’s monographic work on the Sauropoda of 
South America Of great significance is the discovery 
of scattered remains in the Desert of Gobi by the 
Central Asiatic Expedition under Andrews and 
Granger, revealing what may have been the central 
or ancestral region in which these great animals en¬ 
joyed their original evolution It is planned, now 
that the Titanothere Monograph has been completed, 
to renew the researches on the Sauropoda with the 
attempt of coordinating this great mass of new mate¬ 
rial with the original ground material made in the 
discoveries and writings of Marsh and of Cope. 

Hrnbt Fairfibu> Osborn 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A SIMPLE ULTRA-CENTRIFUGE a consequence of this wide usage considerable energy 

It is hardly necessary to emphasize the value of has been directed toward the development of eentri- 
the centrifuge to science in general Its numerous fuges with our modem high speed machines aa • re¬ 
uses in so many fields of experimental investigation suit However, there is still very mueh to be dashed 
have made it almost a necessary laboratory tool As in the way of improvement. Many problems of 
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most importance remain unsolved because of the in- 
sufficient separating power o£ oar best centrifuges. 
Among the factors which limit the separating power 
of the centrifuge are, of course, rotational speed, 
suitable bearings, strength of materials, troublesome 
vibrations, and simple means of making the centri¬ 
fuging continuous. During the last few years we 
have been engaged in a senes of researches that re¬ 
quired apparatus for obtaining high rotational 
speeds Some time ago we undertook to apply this 
comparatively simple technique to the centrifuging 
problem and have obtained such remarkable results 
that it seems worth while to call the attention of 
others to its possibilities 

The method of whirling the centrifuge consists m 
both dnvmg and supporting the rotor by means of a 
whirling cushion of air By this procedure the max 
unum rotational speed is apparently limited only by 
the molecular speed of air and the strength of the 
rotating parts In some of our experiments we have 
obtained rotational speeds of approximately one half 
million revolutions per minute and centrifugal forces 
over a million times that of gravity The experimental 
arrangement for obtaining these high rotational 
speeds is a modification of one used by Hennot and 
Huguenard (Comptes Rendu# f 180 1389, 1025, 

Jour de Phys et Rad 8 443, 1927) A detailed 
description of the method of rotation and the wras 
of measuring the rotational speed have been gnen 
previously (Beams, Review of Scwnttfic Instrument&, 
1, 007, 3930) so that only a very bnef sketch of this 
part of the apparatus need be given here 



Referring to Fig. X, air from a compressor is ad¬ 
mitted to the chamber through the valve V*, until 
the pleasure gauge G a registers the desired pressure 


V, is also opened until G, reads the proper pressure, 
which is found by trial The rotor is then placed in 
the position shown in the drawing The air jets 
from LI/ and C impinge upon the flutmgs of the 
rotor, raise it, and start it rotating. Immediately it 
seeks a position of stable equilibrium a fraction of a 
millimeter above the surface of the stator, where it 
continues to rotate The air entering through G 
stabilizes the motion and makes it possible to obtain 
a greater range of speeds as well as gives a means of 
easily adjusting for different weights and slightly 
different shapes of the rotor In the case of the 
rotor, or centnfuge proper, the problem immediately 
arises of how to get the material to be centrifuged in 
and out without touching or nibbing while the rotor 
is at full speed Fortunately this problem can be 
solved in several ways If a small amount of ma¬ 
terial is to be centrifuged the arrangement shown in 
Fig 2 is satisfactory The rotor is filled with the 


A * 



liquid and allowed to come to full speed After the 
components of the liquid have had time to separate, 
a somewhat heavier substance, with which the liquid 
under investigation will not mix, is very slowly 
dropped into the tube AB (which is slightly larger 
at B than at A) This forces the lighter fractions 
out of the tubes EF where it is collected by the cylin¬ 
drical collector K Fig 3 shows a scheme where the 
centrifuging is continuous The rotor is first filled 
through the tube AB then brought to full speed 
and allowed to rotate for some time More of the 
liquid to be centrifuged is then slowly introduced 
through AB and thus emerges at C Its heavier 
constituents move to D and the lighter to E where it 
is forced up the small hole EF and collected by the 
collector K x The heavier material is forced out 
through the tube DPG and collected by K a There 
are twice as many tubes as shown in the drawing 
MP has a symmetrically placed identical tube while 
NE (drawn m Fig. 3 at right angles to its real posi¬ 
tion) also has a symmetrically placed tube to keep 
the centnfufc balance The distance of the tubes 
PG from the axis of rotation and the height of its 
opening depend upon the approximate ratio of the 
densities of the substance to be separated, so it is 
accessary to design the rotor specially for each ratio 
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of densities It will be recalled that the practical 
separating power of a centrifuge depends not only 
upon the maximum magnitude of the rotational 
speed but upon the radius of the rotor as well It is 
found desirable to make the peripheral velocity as 
large as possible Pig 4 shows an arrangement that 



has some advantage and is very stable The size of 
the rotor can be varied over wide ranges We have 
used them, for example, from 1 cm to 10 cm in diam¬ 
eter, but the size apparently is not restricted Pe¬ 
ripheral speeds of over 3 x 10 4 cm per sec have fre¬ 
quently been attained A convenient size one inch 
in diAmeter made of steel will rotate, when loaded 
with water, 3,500 revolutions per sec with the com¬ 
pressor giving only about 1,200 cubic inches of air at 
a pressure of 100 lbs per square mch above one 
atmosphere, per minute For this the angle of the 
stator 6 = 915° and the angle of the rotor a = 103° 
The 8 holes LI/ were drilled with no 73 dnll 
By adjusting the air pressure the speed of revolu¬ 
tion can be varied over wide ranges The speed, 
however, remains remarkably constant when the pres¬ 
sure is held constant Another striking thing is the 
absence of vibrations in the rotor when filled with a 
liquid and the consequent reduction of stirring or re¬ 
mixing to a minimum The theory of separation by 
centrifuging should, therefore, hold with good ap¬ 
proximation 

J W Beams 
A. J Weed 

Boubs Physical Laboratory, 

University or Virginia 

A METHOD FOR COMPARING GROWTH 
RATES BY MEANS OF A PROTRACTOR 
In growth studies on plants and animals, the in¬ 
vestigator, in his examination of the data, wishes to 
compare not only the growth increments, but also 
the rates of growth The former may be done by the 
usual graphs, plotted directly from his records, but 
when he is contending with large amounts of data 
the numerous calculations of growth rates are time¬ 


consuming and become tedious The writer has em¬ 
ployed a simple and rapid method for the inspection 
of growth rates directly from the increments graphs 
Although the method is not exceedingly accurate, it 
has proven to be of considerable aid m the general 
study of growth data. 

The procedure is as follows * The customary growth 
increment graphs are plotted upon standard coordi¬ 
nate paper, being careful to loeate each point ac¬ 
curately and sharply, and, m any senes to be com¬ 
pared, the distances along the abscissa and ordinate 
allotted to the units of time and growth must remain 
constant throughout all sheets of graphs 

The rate of growth is the slope of the graph be¬ 
tween any two points or observations The value of 
this slope in degrees is easily determined bv means 
of an ordinary transparent protractor One has 
simply to place the point of origin of the protractor 
exactly upon one point along the graph, and then to 
rotate the protractor until its basal axis is directly 
over the point marking the nevt observation The 
value of the slope between these points is read from 
the protractor over a line which is the continuation of 
the ordinate of the first point selected This value, 
for convenience, is written beside the particular in¬ 
terval of the graph measured Unfortunately, for 
this work, protractors are ho numbered that the “90°” 
mark is at the top and the “0°,” are to the right and 
left at the bottom, with the result that, the more 
rapid the growth rate, the smaller is the indicated 
angle corresponding to the slope To rationalize 
this, one may subtract from 90 degrees the value 
found, and then use the complimentary angle It is 
better, however, to renumber the protractor so that 



Fig I 

“0°” occurs at the top, and “90°” at the bottom to 
the ngbt (the first quadrant only is need). Fig. 1 
shows a growth increment graph with protractor in 
position for measuring the slope of interval “A.” 
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The \allies found arc arbitrary in any senes of 
graphs, but they arc suitable for comparison either 


by direct inspection or by using them for plotting 
other graphs showing rates of growth If it is de- 
Bired, however, the slope may be translated quickly 
to absolute rate of growth through reference to a 
curve, which is obtained by calculating from the 
growth data the actual rates corresponding to a few 
representative slopes Such a curve of reference is 
shown m Fig 2 When the slope of 26 5°, as found 
for interval “A” in Fig 1, is referred to the curve in 
Fig 2, it will be seen that this slope corresponds to 
a growth rate of 126 centimeters per day 

The protractor method for determining growth 
rates is very simple and rapid, and it should be par¬ 
ticularly useful when large quantities of growth rec¬ 
ords have to be studied 

E M Harvey 

Oregon Agricultural 
Experiment Station 


SPECIAL ARTICLES 


ON MOLECULAR ORGANIZATION IN 
AMEBAN PROTOPLASM 

The question whether a subnueroscopic organiza¬ 
tion exists in protoplasm has been considered with 
increasing frequency during the past several decade** 
Among the more recent discussions come to mind 
those of H Pmbrarn, R G Harrison, L J Hender¬ 
son, J Needham, E J Lund, C V Taylor, G H 
Parker, W T Bo vie and others The wide-spread 
and persistent interest in this subject is presumably 
due to the belief that the proof of the existence of 
subnncroscopic oigamzntion would not merely add a 
new senes of facts to science concerning the nature 
of protoplasm but would, in addition, serve to bnng 
many observations on the form and behavior of or¬ 
ganisms into relation which now stand by themselves 
And as a consequence, it would also serve as a good 
tool for further investigation in a number of lines of 
work 

The data presented herewith seem to me to con¬ 
stitute evidence in support of the hypothesis of 
molecular organization in the protoplasm of four 
species of amebas Other data will also be presented 
os presumptive evidence tending to show that similar 
organization may be general among organisms and 
that certain large groups of hitherto unrelated obser¬ 
vations fall into a coherent system under this general¬ 
ized hypothesis Since the entire argument is based 
ultimately on molecular movements and displacements, 
a statistical treatment is probably the most appro¬ 
priate method of handling the data 

I When an ameba is placed on a thin glass rod or 
within a fine capillary tube of suitable size, the path 
which the ameba makes on the rod or within the tube 


is a helical spiral of greater or less regularity, depend¬ 
ing somewhat upon the individual, the species and 
other factors The direction of the path may be to 
the right or to the left, for varying lengths of time, 
and may alternate frequently during the course of a 
few hours Of the four species investigated, three 
are predominantly left, making each about 14 left 
turns to 3 nght, the other species, whjch readily 
hypertrophies, is predominantly rtght to a slightly 
greater degree 

Now if one takes a convenient, small unit of mea¬ 
surement, such as one half turn around the rod or 
tube, and then measures all the nght and left sections 
of path to the nearest half turn and arranges the 
sections in a frequency senes based on length, a 
characteristic distribution is obtained for each species 
Thus for the 4 species Rugipes bilzi, Mayorella 
compes, Tnchamoeba schaeffert, T sphaerarutn, the 
distribution in the higher categories closely approxi¬ 
mates the exponential Benes represented, respectively, 
by the formulas 

2-( J r i ) ’ 2 -<*-%>, 8 -<*-%>, 4-<*-*>, 

where y is the length of any section The data, rep¬ 
resenting 316, 3250, 322 and 615 sections respectively, 
of the above named amebas, are shown graphically 
m the figure (The points representing the lower 
categories on the figure, which have drifted off the 
theoretical curve and are believed to represent the 
operation of an added factor, will be discussed in a 
more extended paper to be published soon.) For 
convenience of graphic representation the observed 
number of sections are proportionated so that the 
highest category, y°, equals 1,000 and the log of the 
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numbers of sections in each category is plotted against 
the length of the section 

(1) It will be noticed that the first two senes noted 
above are alike numerically but that in the first ameba 
the steps or nodes m the path where changes of 
direction are most likely to occur, are twiee ns far 
apart as m the second, third and fourth amebas 

(2) The senes differ by integral steps 

(3) A particular frequency may occur indepen¬ 
dently of the particular length of the internode be¬ 
tween changes of direction 

In general, these data show that there is a succes¬ 
sion of “weak points” or nodes somewhere in the 
neighborhood of three and one half body-lengths of 
the ameba apart, for the last 3 amebas, and 7 body- 


rods, the number of sections is not (be same on both, 
nor about twice as great on the thin rod, as might „ 
perhaps be expected, but there are actually 40 per 
cent more sections on the thin rod. 

(3) The experimental conditions having been (be 
same in both cases, the results stated in the para¬ 
graph above can not have been due to asymmetries 
in lighting or gravity but must dearly involve some 
function of the curvature of the rod. 

(4) Whatever the length of the node as produced 
experimentally, the frequency of the breaks (degree 
of cohesion or field strength) remains the same 

The frequency of changes of direction or field 
strength of the molecules of the first 2 species of 
amebas mentioned above is therefore exactly the 



lengths for the first ameba It is at these weak points 
or nodes that the direction of movement is more 
likely to change than at any other points. Statisti¬ 
cally, the periodicity is remarkably regular 

That the periodicity is not due to the recurring 
asymmetry of light and geotropic influences as the 
ameba moves around the rod, is shown in the graph 
m the upper right corner of the figure Two rods 
of different diameter were used in this senes of obser¬ 
vations, one 59 microns and the other 120 microns m 
diameter 

(1) The frequency formula, each based on one half 
turn of the rod as a unit of measurement, is exactly 
the same for both rods, m the higher e&tegones This 
would be expected mathematically 

(2) For equal amounts of space covered on the 2 


same, but the nodes are twiee as far apart in the 
first as in the second ameba But xn the second, third 
and fourth amebas the nodes are the same distance 
apart but the field strength of the molecules differs 
systematically. 

IL Another set of experiments bearing on molecu¬ 
lar organisation is concerned with the effect of light 
Two of the above named amebas, eompn and ephae- 
rarum, were subjected to the same technique as 
described above, excepting that the light was alter¬ 
nated m some experiments every 30 minutes, in 
others every 45 minutes, in others still, every 00 min¬ 
utes, with light of lower or higher intensity. The 
intensity ratios, varying from 2 to 8, were secured 
by use of a light wedge, sector wheel or dkt&ue* 
difference. 
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Tor the purpose of tfas discussion amebas may be 
divided into 2 classes* a larger daw in which the 
total mnnber of left turns is greater than the number 
of right turns; and a smaller clan in which the nght 
turns similarly predominate It has been found ex¬ 
perimentally that amebas predominating in left turns 
react to changes of light intensity that is exactly 
opposite and approximately equal to the reactions of 
predominantly nght amebas 

(1) In both types of amebas belonging to the Bpe- 
ciee compea, the average change of the left-right ratio 
of Bpiral turns in 5 different pairs of intensity alter¬ 
nations, comprising 2,000 turns, was found to be 18 6 
per cent more nght turns in the higher intensity for 
the left amebas, and 18 4 per cent more nght turns 
m the lower intensity for the right amebas 

(2) In sphaerarum, using 3 pairs of intensity alter¬ 
nations and comprising 1,009 turns, 22 4 per cent 
more nght turns wore produced in the higher intensity 
by predominantly left amebas, while 241 per cent 
more nght turns were produced in the lower intensity 
by the nght amebas* 

(3) In the light of physical science these results, 
obtained by varying the light intensity, are inter¬ 
preted as due to the action of light-activated atoms 
in the molecules, which causes these molecules to 
change their spiral twist from left to nght or v%ce 
versa, depending upon the conditions of the expen- 
ment But if these light effects are considered in con¬ 
nection with the penodicities and intemodes, all of 
which are related integrally, then only one conclusion 
seems possible with respect to the nature of the 
underlying mechanism it must be particulate and 
therefore molecular This means, further, that high 
correlation between a structural or functional char¬ 
acteristic of an organism and a specific left-nght ratio 
of spiral turns u a sign of a corresponding stereo- 
relation between the atoms in the spiral molecule In 
other words, high correlation between a specific left- 
right ratio and the presence of any characteristic of 
an organism means that the characteristic is a stone 
property of title spiral molecule. (The converse is of 
course not true, since there must be many steno dis¬ 
placements possible which do not throw the molecule 
as a whole from a left spiral twist into a right, or 
vice versa.) 

Seeing that the spiral molecule is labile enough to 
be easily changed from one direction of twist to an¬ 
other fay merely changing the light intensity one 
would naturally expect other physical or chemical 
agencies to produce similar changes. In illustration 
of such expectation two correlations, numbered III 
and IV axe given immediately below Following 
these are two other correlations, numbered V and 
VJ, which point to a probable and very interesting 
atatistieal relationship between two very wide-spread 


ohaxaetenstks of organisms and their distinctively 
steno characteristics 

IIL Two of the species of amebas referred to 
above, btUst and sohaeffen, frequently hypertrophy 
markedly under some cultural conditions, when they 
become strongly nght-turning and reproduction is 
rare or absent 

IV A normally left-turning sphaerarum becomes 
strongly right-turning within 30 minutes after eating 
a large and easily digestible food object, and docs not 
become predominantly leit-tunung again until after 
several hours have elapsed 

V The direction of spiral twist of body in ani¬ 
mals is negatively correlated, statistically, with the 
direction of spiral movement, in plants the correla¬ 
tion is apparently positive 

All motile organisms move spirally when guidmg 
senses are not functioning, so far as known By 
experiment and observation this baa been found to 
hold true from bacteria to blindfolded aviators. 
Many organisms have spirally twisted bodies Many 
others have some prominent unpaired organ spirally 
twisted. Many others, again, show no conspicuous 
spirahty The lack of spirality in the body of an 
organism is, however, not correlated with its property 
of moving spirally, for this class of organisms moves 
as definitely spirally and to the same degree as does 
the other class The mechanism of spiral movement 
is, therefore, independent in its presence and in its 
function of the gross or visible spiral structure of 
the body But there is a statistical correlation be¬ 
tween the direction of the visible spiral structure and 
the direction of spiral movement 

(1) Of the 168 Bpecies of ciliate protozoa (Bulling- 
ton), 146 belong to nght-spiral structure groups and 
22 to left-spiral structure groups Of the 146 species 
belonging to nght-spiral structure groups, 104 swim 
to the left spirally and 42 swim to the nght Of the 
22 in the left-spiral structure group, 20 swim to the 
nght and 2 swim to the left 

(2) Of 40 species of flagellates studied quantita¬ 
tively, belonging mostly to the Euglenoidinea, almost 
if not quite ail show left-spiral structure and all were 
found to swim to the nght 

As stated above, many organisms swim spirally in 
which no spiral structure has yet been found, but if 
one uses the data derived from the study of the 208 
species of abates and flagellates, which show definite 
negative correlation between direction of spiral struc¬ 
ture and spiral movement, then the 102 species of 
rotifers studied, of which 92 swim to the right and 
10 to the left, may be said to constitute a left-spiral 
structure group. Likewise also the 22 species of 
tunieatss and salpas, which have been found to swim 
to the right, may be said to constitute a left-spiral 
structure group. 
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In addition to these data may be mentioned the 
snails, of which 15,230 are right spiral m structure 
and about 730 left (Leums), but no observations have 
been found recorded as to direction of spiral move¬ 
ment of laivae or adult of any snails Three hundred 
species of dinoflagellates are structurally left spiral 
but the movements of only about a dozen have been 
studied carefully and of these, half are nght-turmng, 
one left, and the rest alternate from right to left, but 
the predominance of the last group is not recorded 
Volvox and some of its congeners are known to swim 
to the left, as do also the larvae of about 40 Bpecies 
of worms, bivalves, echinoderms and coelenteratcs— 
all that have been studied 

Summarizing, it is seen that groups of organisms 
with leit-spiral structure (assumed in rotifers) swim 
to the right predominantly iu the ratio of about 10 
nght to 1 left, or greater, while right-spiral structure 
groups swim left predominantly in the ratio of about 
2 3 left to 1 nght 

In plants, however, the situation is different The 
cyanophyccac and spirochaets are twisted to the left 
and the motile species swim to the left The spermalo- 
zooids of the characeae, mosses and ferns, so far as 
recorded, swim in the same direction os the body is 
twisted Among the sperrnatophytes, 48 out of 65 
climbing plauts turn to the nght (Darwin, Cook) 
Prom the few observations recorded, motile plants 
are evidently unlike animals in that the plants move 
m the same direction as their bodies arc twisted, but 
they agree with animals m that the lowest groups are 
almost all left in stmeture and the highest predomi¬ 
nantly right m structure 

VI The incidence of sex among the different 
groups of animals is also statistically correlated to a 
greater or less degree with nght-spirul structure, and 
apparently also in plants Taking first the left-spiral 
groups among animals, we find, with only a very few 
exceptions, asexual reproduction among the flagel¬ 
lates, very great reduction in the size of the male 
among the Vorticelhdac and the rotifers, and her¬ 
maphroditism among the tumcates The large groups 
closely allied to these, respectively, are nght spiral 
in structure and sexual equality is the rule Of tb* 
living gastropods about 43 per cent of the species 
belong to the (hermaphroditic) Euthyneura and 57 
per cent to the (unisexual) Streptoneura (Leums) 
Approximately 10 4 per cent of the Euthyneura are 
twisted in a left spiral, while less than 2 of 1 per cent 
of the Streptoneura are left in structure Observe 
tions on about 40 species of worms, echinoderms, 
bivalves, Crustacea and vertebrates, which constitute 
the remainder of definite data on this subject, indi¬ 
cate that these groups are predominantly nght spiral 
in structure, since they move spirally to the left, the 


data are, however, too few in this particular case to 
do much more than excite a lively interest in collecting 
more data 

Among the plants the same condition apparently 
holds. The observations are few and difficult to 
make, requinng first the development of a new tech¬ 
nique for the ready detection of spirality. The lower 
plants, spirochaetB, cyanophyceae, spinllum, are left 
m structure and sexless The sperrnatophytes, as 
judged by the climbing plants, noted above, are pre- 
ponderately nght m structure and sexual But the 
spirogyras are nearly all left in structure and repro¬ 
duce sexually, although parthenogenesis is also pres¬ 
ent 

Now taking together all the observations on the 
relation of sex to spiral structure^ involving a num¬ 
ber of gioups of animals and plants, totaling about 
17,500 species, of which the most of course are gas¬ 
tropods, there is seen to exist a comparatively high 
degree of correlation between the presence of left 
spiral structure and (a) absence of sex, or (b) 
marked reduction of sexual equality, or (c) hermaph¬ 
roditism, on the one hand, and nght spiral structure 
and equality of sex on the other In the light of the 
preceding expenments and observations, this points 
to the very interesting possibility that sex is also 
fundamentally a molecular property, usually asso¬ 
ciated with the nght stercoisomenc molecule 

We have here then 6 sets of observations which 
are definitely interrelated statistically At the bottom 
of these relationships he gross spiral structure and 
spiral movement Of the 6 sets of data mentioned 
here, the first 2 sets, on penodieity and light effects 
are expenmental and of course the most definite m 
pointing to the molecule as the mechanism underlying 
the observed reactions. The other sets of general 
observations, so far as they go, support this conclu¬ 
sion, and they are just such correlations as one would 
expect to find if the general principles of stereo¬ 
chemistry hold also in stereo-biology 

Now an interpretation broad enough to include all 
these data requires that the protoplasm of amebas, 
and apparently of other organisms as well, be as¬ 
sumed to consist primarily of molecules, specific 
chemically for the species, which are organized into 
definite patterns The molecules must consist appar¬ 
ently of two fundamental types* nght stereoisomers 
and left stereoisomers, which are not merely spatially 
different, but like the other stereoisomers of chemistry, 
they must also differ in some degree in other respects 
(Many other stereoisomenc conditions less deep-seated 
than these could of course exist) These isomers, in 
the case of organisms other than amebas, may give 
rise, most conspicuously, to a spiral structure of the 
body, which in many oases is more or less masked; 
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second, the right isomer readily falls into the two 
sexual phases, while the left does so comparatively 
rarely 

The organizing process of molecules at the forward 
end of the moving ameba is, in consequence, assumed 
to be accompanied by the formation of fields which 
derive their characteristics from the nature of the 
molecules; for there can be no (spontaneous) molecu¬ 
lar organization without an accompanying field (com¬ 
prising sub-fields) This field is the “organized 
aspect’ 1 of the organism It follows from this that 
not only some but most or all of the characteristics 
of the organism are due to, or rather correlated wtth 
positional relationships of the molecules, and ulti¬ 
mately with the stereo-relations of the atoms of the 
molecules It is, in fact, theoretically unique to sup¬ 
pose that a mass of matter, of whatever size, in a 
system (such as a molecule or an organism) can give 
rise to a particular characteristic of that system, for 
the characteristics of such systems as we know about 
arc commonly held to be due to number and positional 
relationships of the constituent particles 

The experimental data on the omebas, on which the 
hypothesis of molecular organization is specifically 
based, will soon be published in full 

A A Schaeffer 

The Biological Laboratory, 

Cold Spring Harbor, 

Long Island, New York 

CERCOSPORELLA HERPOTRICHOIDES 
FRON, THE CAUSE OF THE COLUM¬ 
BIA BASIN FOOTROT OF 
WINTER WHEAT 

During the past eleven years an important footrot 
of winter wheat and barley has been under investiga¬ 
tion m eastern Washington and Oregon The symp¬ 
toms already have been described m part 1 An unde¬ 
termined fungus, producing sterile, moderately slow- 
growmg, compact, smoko-gray, mycelial colonies on 
Difeo potato-dextrose agar, has been consistently 
isolated from young lesionB that occur m the basal 
nodes of the culm In special studies with this fun¬ 
gus conducted by the writer during the fall and winter 
of 1929 and again in the fall of 1930, at Corvallis, 
Oregon, the fungus sporulated profusely when grown 
on eommeal and incubated outdoors The fungus 
proved to be Cercosporella herpotrxchotdes Fron 
Comdia were produced in slimy, pink masses, or 
pseudopionnotes, at the edges of colonies four weeks 
old. Comdia were developed also on loosely formed 
coremium-like structures, on sporodochia or inicro- 
selerotia, and to some extent on independent hypbae 
The spores germinated at one or both ends and, in 

1 H H McKinney, #< Footrot Diseases of Wheat in 
America,” U. B. Dept Agr. Bull 1347 2M0, 1925 


less than a week, produced the characteristic, smoke- 
gray colonies on Difeo potato-dextrose agar 
Early m the spring of 1930, spores of Cercosporella 
herpotrtchoides were found on lesions at the bases of 
culms of naturally infected wheat plants in the field 
near The Dalles, Oregon, and also on artificially in¬ 
oculated wheat plants m the greenhouse at Corvallis, 
Oregon. 

Artificial inoculations on wheat were made, in 1929 
and 1930, in the greenhouse and m the field at Cor¬ 
vallis, Oregon, and in the field at three different 
points in and near The Dalles, Oregon The fungus 
was earned through five mono-myeelial transfers be¬ 
fore starting the pathogenicity tests As inoculum 
for pathogenicity tests, the fungus was grown m 
quantity in flasks on a sterilized mixture of oats and 
barley kernels In making the inoculations the fresh 

TABLE 1 

Results or Inoculating Wheat Plants with Cerco - 
sporella herpotnohoxdes at Corvalub and The 
Dalles, Oregon, 1929-1930 


Location 

Distance from nearest 
known naturally in¬ 
fected area, miles 

When inoculated 

i 

Results obtained 

Corvallis, 



Ore 

At time of seed 

Typical footrot 

In green- 

t-j 

to 

o 

1 

symptoms and 

house 

Oct, 1929, to 

also stunting 


Fob, 1930 

and frequent 


Oct, 1930, to 

death of seed- 


Jan, 1931 

lings 

On college 

120 Jan 3, 1930, 1 Typical footrot 

farm 

month after 

symptoms, m- 


seeding 

eluding falling 



of culms 

The Dalles, 

2 


Ore 



In theeoun- 

Oct 10, 1929, 6 Typical footrot 

try, eleva- 

weeks after 

symptoms ex- 

tion 2,800 

seeding 

cept no fall- 

feet 


ing 

In the conn- 

5 Oct 10, 1929, 6 Typical symp- 

try, eleva 

weeks after 

toms, ineluding 

tion 2,200 
feet 

seeding 

falling 

In a gar¬ 

10 March 18, 1930, 

Footrot lesions 

den m 

5 months afteT 

near maturity 

The Dal¬ 

seeding 


les, eleva¬ 



tion 150 



feet 
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inoculum wob oruinbled and mixed into the soil at 
seeding tune or later The results of these inocula¬ 
tions are given in Table 1 In each ease, uninoculated 
wheat plants grown as controls remained healthy 
throughout and the characteristic Cercosporella her - 
potrtchotdcs was isolated from diseased wheat plants 
from the inoculated Benes at each place 

In a paper by Fron 2 in 1912, it is held that Cerco - 
sporella herpotrtchotdes Fron is the comdial stage of 
Leptosphaerta herpoirtchotdts De Not However, in 
a subsequent paper, Foex, 3 unable to substantiate 
Fron's claim, holds that the two fungi are not geneti¬ 
cally connected In a recent paper by Foex and 
Rosella, 4 an undetermined fungus from “eye-spot” 
lesions (le champignon des taches ocell6es) is de¬ 
scribed that agrees, in cultural characters, with the 
Cercosporella herpotrtchotdes being studied by the 
writer Foex and Rosella designate their organism 
as “champignon X ” They also found Cercosporella 
spores similar to C herpotrtchotdes on wheat plants 
grown m soil artificially inoculated with “champignon 
X” These writers state, however, that it is still 
uncertain whether “champignon X,” the undetermined 
“eye-spot” fungus, belongs to this species or not Dr 
Foex recently sent the writer transfers of a pure 
culture of “champignon X” and it proves to be micro¬ 
scopically identical with the pure cultures of Cerco¬ 
sporella herpotrtchotdes isolated by the wnter from 
diseased wheat in Oregon 

The only aacigerous stage of a suspected parasite 
that has been found on wheat footrots m the Colum¬ 
bia Basin area, aside from traces of Ophtobolus 
gramtnts, is a small amount of Leptosphaerta herpo¬ 
trtchotdes De Not found by McKinney 5 in Spokane 
County, Washington A culture of a Leptosphaerta 
sent from Canada, referred to by Henry and Foster, 0 
is distinct in appearance, on potato-dextrose agar, 
from the Cercosporella herpotrtchotdes studied by 
the wnter and similarly different also from the cul¬ 
ture received by the writer from Dr Foex The 
Leptosphaerta from Canada also duffers from C her¬ 
potrtchotdes in rate of growth on agar, at room tem¬ 
peratures, and in pathogenicity 

Fron did not give a formal technical descnption 

*G Fron, "Contribution h L'Etude de la Msladie 
'Pied Noir des Corealos,’ ou 'M&ladie du Pietm,' " Ann 
de la Set Agron Franoatse et Strangers, Annde 29 
(86r 4, Annee 1), Bern 1 8-29, 1912 

* Et Foex, "Note sur le Pietm du Bid," Bui. de la 
Soc Path Veg. de France, 6 52-86, 1919 

4 Et FoSx, and Et Bosella, * * Sur les diverse* formes 
du pietin," Bev Path Veg et Snt Agric , 17: 41-51, 
February, 1930 [ Abs in Bev Appl Myc, 9 640-641, 

19801 

#H H. McKinney, toe eit 

•A W Henry and W R. Foster, "Leptosphaeria 
Footrot of Wheat in Alberta," Phytopath, 19. 689-690. 
1929 


of <7* herpotrtchotdes when he named the fungua, and 
correspondence 7 has failed to locate any type mate¬ 
rial. Fron'* discussion and drawings lead the wnter 
to conclude^ however, that the fungus causing the 
Columbia Basin footrot is taxonomioally identical 
with Cercosporella herpotrtchotdes Fron. Because of 
its prevalence in literature, the wnter prefers to 
retain Fron's name and submits the following 
emended descnption baaed on the fungua as it occurs 
in Washington and Oregon. 

CSBCOSrORKLIiA HEKPOTB1CHOIDES FBON (EhEKDKD) 

Fawn color to white, brown-bordered elongate 
(rarely circular) spots up to 3 cm in length, occurring 
on outer leaf sheaths at base of culms, later penetrat¬ 
ing into interior of stems m spnng of year or earlier, 
causing light-colored, later brown to black, charred- 
appearing lesions at the ground level, rarely higher, 
margins of lesions dark brown to golden brown, tissue 
of lesions firm and brittle, later sunken, culms even¬ 
tually falling 

Myoeha septate, of two sorts* (1) Vegetative, yel¬ 
low to dark brown, lmear-celled, (2) stromatic, me¬ 
dium to very heavy walled, frequently consisting of 
polygon-shaped cells forming charred masses on the 
outside of stems or sheaths or occurring in cells 
in the interior of attacked culms Comdiophores 
simple to slightly branched, sometimes swollen at the 
base and elongated, produced from macrohyphae 
subicula Spores usually produced in spring of year 
on spots or lesions, frequently in pairs, often singly, 
somewhat curved, obelavate, two to several celled 
(mostly 5 to 7), variable, 15-3.5 x 30-80 |i (mostly 
40-00 n) On oornxneal (Sea mags), sporulation 
occurs in cool fall or winter weather, spores are pro¬ 
duced in pseudopionnotes, ooremia and loosely-formed 
aporodochial pads, spores strongly obelavate, blunt, 
sometimes pointed at apex, cells sharply constricted, 
somewhat doliform, L6-3.5x 20-46 |i, on potato-dex¬ 
trose agar, spores germinate usually from terminal 
cells but sometimes from any cell, and produce smoke- 
gray colonies of compact myoeha. 

On eulmB of Trttteum vulgars VilL and Hordeum 
vulgare L m Oregon, Washington and Idaho. 

Material from natural infection on C A, Johnson 
farm, High Prame, Klickitat County, Washington, 
and material in pure culture on conuneal from mono- 
mycelial transfers from scattered areas in the Pacific 
Northwest have been deposited in the myeologleal 

T The writer is indebted to Miss E M. Wakefield, of 
the Royal Botanic Gardens, Kew, England, Dr. Geo. PL 
Petfaybndge, of the Ministry of Agriculture, England, 
and to Dr. Et Fodx, Institut des Becberches Agrone- 
miques, Versailles, France, who so kindly assisted the 
writer in searching for type material of (7. kerpo* 
triehoide*. The writer also is indebted to Dr. Fofix for 
exchange cultures of footrot causing fungi. 
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collections of the Bureau of Plant Industry, U S 
Department of Agriculture, 

Roderick Sprague 

U, 6 Department of Agriculture, 

IN COOPERATION WITH THE 

Washington and Oregon Agricultural 
Experiment Stations 

THE SEX RATIO AMONG HUMAN STILL¬ 
BIRTHS 

It has long been known that among human births 
there is a marked and fairly constant excess of males 
over females, the observed sex ratio for living births 
in the United States, for example, being about 105 or 
106 males per 100 females. This surplus of males 
at birth might be explained by postulating a higher 
intra-utenne death-rate for females than for males 
An examination of the sex ratio among stillbirths, 1 
however, does not support this new, on the contrary, 
it discloses an even greater excess of males among 
those gestations which are interrupted prematurely 
than among those which terminate m normal, living 
births The published data on this subject are ade¬ 
quately summarized in a paper by Holmes and Goff 3 
and by Schultz* in hia comprehensive study of the 
sex incidence in abortions, to which the reader is 
referred for a more detailed discussion of the matter 

The purpose of this paper is to call attention to 
the sex ratio computed from official statistics 4 cover- 

TABLE I 

Stillbirths from a Limited Area* of the United 
States during 1926, 1927 and 1928, showing 
the Number of Males and Females and 
the Sex Ratio, Arranged According 
to the Period of Utbro- 

OEBTATION 



Under 4 months 

4 months 


« 

9 

Bex 

ratio 

2 

9 

Sex 

ratio 

1926 . 

170 

52 

826 92 

359 

165 

217 57 

1927 

222 

58 

882 75 

405 

196 

206 63 

1928 

205 

57 

859 64 

470 

198 

244 79 

Total 

« 597 

167 

857 48 

1,234 

663 

223 14 


1 As employed by U. S Bureau of the Census, the term 
“stillbirth” apparently includes all interruptions of 
pregnancy, regardless of their cause or the period at 
which ms occurred 

a S. J. Holmes and J C Goff, “The Selective Elimina 
tion of Male Infants under Different Environmental 
Influences,’ 1 “Eugenics in Race and State,” II, 247- 
248, Baltimore, Williams and Wilkins Company, 1923 

•Adolph H, Schnlts, “Sex Incidence in Abortions,” 
Carnegie Institution Publication No. 275, Washington, 
1821 . 

* Birth, Stillbirth and Infant Mortality Statistics for 
the Birth Registration Area of the United States, 1920, 
W? and 1928. 


5 months 


6 months 




9 

Sex 

ratio 

2 

9 

Sex 

ratio 

1926 

678 

473 

143 34 

881 

653 

134 91 

1927 - 

756 

541 

139 74 

1,096 

868 

126 26 

1928 

839 

617 

135 98 

1,117 

879 

127 07 

Total 

2,273 

1,631 

189 36 

3,094 

2,400 

128.91 



7 months 

8 months 



$ 

9 

Sex 

ratio 

2 

9 

Sex 

ratio 

1926 . 

1,052 

941 

111 79 

1,184 

989 

119.71 

1927 . 

1,304 

1,144 

119 23 

1,486 

1,118 

133 51 

1928 

1,340 

1,136 

117 95 

1,421 

1,164 

122 07 

Total 

3,756 

3,221 

116 60 

4,091 

3,266 

125 26 


9 months 

10 months 


8 

9 

Sex 

ratio 

3 

9 

Sex 

ratio 

1926 

4,278 

3,107 

137 68 

205 

126 

162 69 

1927 

5,088 

3,712 

137 06 

186 

126 

147 61 

1928 

4,864 

3,535 

13769 

175 

125 

140 00 

Total 

14,230 10,354 

137 43 

566 

377 

150 13 


Summary 


Age 

2 

9 

Sex 

ratio 

Less than 4 months 

697 

167 

357.48 

4 months 

1,234 

553 

22314 

5 months - 

2,273 

1,631 

139.36 

6 months . 

3,094 

2,400 

128 91 

7 months „ 

3,756 

8,221 

116 60 

8 months 

4,091 

3,266 

125 26 

9 months 

14,230 

10,354 

137 43 

10 months or 
mere 

566 

377 

150 13 

Total - 

29,841 

21,969 

135 83 


• Including Connecticut, Illinois, New Jersey, Oregon, 
Utah, Washington, Baltimore, Maryland, District of 
Columbia, and New York (Figures for 1927 and 1928 
include the entire state of New York; those for 1926 are 
for New York City only ) 


ing 51,810 stillbirths which occurred in a selected 
area 8 of the United States, during the years 1926, 
1927 and 1928. In Table I these cases are arranged 
according to their recorded sex and age To aid in 

s 


8 Including Connecticut, Illinois, New Jersey, Oregon, 
Utah, Washington, Baltimore, Maryland, District of 
Columbia andNew York (Figures for 1927 and 1928 
huilude the entire state of New York; those for 1926 
are for New York City only.) 
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companion, the number of individuals of each sex 
and the sex ratio are listed separately for each year 
and for each age group, while the last horizontal line 
of the table contains corresponding values for the 
three years considered together 

The average number of males per 100 females for 
each age group is as follows less than 4 months, 
357 48 , 4 months, 223 14 , 5 months, 139 36, 6 months, 
128 91, 7 months, 116 60, 8 months, 125 26 , 9 months, 
137 43, 10 months or more, 150 13 It will be ob¬ 
served that in these data the excess of males among 
stillborn cases decreases, at first abruptly and later 
more gradually, up to and including the seventh 
month of pregnancy At eight and at nine months, 
the percentage increases again, due, probably, to tho 
fact that the somewhat larger average size of male 
infants increases the likelihood of their incurring 
fatal injury during parturition 

The very great excess of males recorded among 
embryos of less than four months' development should 
not, however, be accepted without some qualification 
It is probable that many listed as males m this group 
are really females, and that the observer mistook tho 
chtons for a penis, due to the similarity in appear¬ 
ance of these two structures during early develop¬ 
ment. Since, however, it is possible to distinguish 
between the sexes of human embryos as young as six 
or seven weeks, on the basis of the relative length 
of the urethral groove, the angle at which the phallus 
meets the body, etc, the sex of the majority of cases 
at which a qualified physician was in attendance was 
probably correctly diagnosed But we do not know 
what proportion of these earliest cases were examined 
by competent observers, so it can not be determined 
to what extent the apparent sex ratio of the group 
has been affected by this source of error Since, how¬ 
ever, the sex ratio during the fourth, fifth, sixth and 
seventh months shows a constantly decreasing excess 
of stillborn males, it seems reasonable to assume thu. 
the true sex ratio among those of less than four 
months' development is definitely higher than that of 
the next older group, in which the sexes should not 
easily be confused It is likely that the recorded age 
of embryos and fetuses m this material is based on 
estimates by the mother rather than on accurate mea¬ 
surements, yet in so large a number of cases this 
procedure should introduce no sctioub error 

The findings of this Btudy agree essentially with 
those of Nichols 0 and of Schultz, 8 in showing that the 
excess of males among stillborn children is much 
lower during the middle third of mtra-utenne devel¬ 
opment than during either the first or the last third 
of it They suggest, too, that the wastage of male 

6 Jolm B Nichols, 11 The Numerical Proportions of the 
Sexes at Birth," Memoirs of the American Anthropo 
logical Assn, Vol. I, 267. 


embryos during the first three months of pregnancy 
must be very great 

Much interest attaches to the sex ratio among still¬ 
births, especially among those which occur during the 
early months of gestation The available evidence 
concerning the relative number of stillborn males and 
females during the later months of pregnancy proves 
conclusively that the excess of the former sex at the 
time of conception ib even greater than is indicated 
by the sex ratio among living birthB Information 
concerning the relative mortality of the two sexes 
during the first three months of development is of 
even greater importance in this connection, for more 
than 50 per cent of all abortions are supposed to 
occur during this time, 8 and it has been estimated 
that there is one abortion for every 4 5 pregnancies 
which proceed to term 7 Unfortunately, this is the 
very period for which the available statistics are 
least reliable The majority of early abortions are 
probably concealed, and, of those which arc reported, 
information as to sex must, of course, be limited to 
those'cases which occur after the externa] genitalia 
are distinguishable, % e, after the sixth week of devel¬ 
opment As pointed out above, however, there is 
reason to question the accuracy of the reported sex 
of even those cases 

Once we have some reliable data on the sex of still¬ 
born embryos during the period from the sixth to the 
twelfth weeks of mtra-utenne development, it may 
be possible to estimate fairly accurately the sex ratio 
at the time of conception Such an estimate must, 
however, await the compilation of a large number of 
records of early cases in which the age and sex are 
known to have been determined by competent ob¬ 
servers 

William Walter Gbeulioh 

University or Colorado 
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CANCER RESEARCH AND THE SCIENTIFIC 

METHOD 1 

By Dr. ELLICE McDONALD 

CANOS* EE8EABCH LABORATORIES, QRADUAT* BOHOOL Or XSDIGINK, UNIVERSITY 

Or PENNSYLVANIA 


Cancer ii the most important problem of our tune, 
for two reasons, first, because it hills people more 
than any other single disease (heart disease, which is 
higher in the mortality records, is a combination of 
heart and kidney and other diseases), second, because 
it has increased ao greatly in incidence in recent times 
—62 per eenfc more deaths in Pennsylvania in twenty- 
five years, 40.6 per oent in Australia m ten years, 
58.8 per oent increase in 50 American cities with 
more than thirty million total population in twenty- 
five yean, and u somewhat lesser degree in all civilized 
communities. In Great Britain in 1928, more than 12 
per cent of all deaths were from cancer, and a great 
insurance company has estimated the yearly loss from 

*A6dnai before the American Pharmaceutical Aeeo- 
dftiea, Philadelphia, April 14,1981. 


cancer in the United States to be about eight hundred 
million dollars. 

Obviously the disease is a subject to warrant eare- 
ful consideration and organised effort, for it touches 
the life of a great number of people What has been 
done about itf A devoted group of medical men in 
a number of countries have studied the disease in man 
and in animals for many years, with the result that 
the treatment of cancer has unproved in two direc¬ 
tions—unproved surgical treatment and treatment by 
radiation, x-rays and radium. 

In medians, as in all other forme of human en¬ 
deavor, real ideas are rare, methodical development 
of ideas, after these are suggested or discovered, is 
eommon. The development of the automobile, for 
example, was only an elaboration of detail after the 
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idea of the internal combustion engine was discovered 
All else that followed, to our smooth-running motor 
cars, was elaboration and development of a central 
idea* In surgery, for these fifty years, the Pasteur 
idea of defense against the invading parasite has been 
the central purpose, and all surgery has been the 
elaboration of the idea of infection by micro-organ¬ 
isms of that French chemist, and this elaboration has 
been carried to a degree of detailed sophistication 
Cancer has had its share w gaining better surgical 
methods, improved technique and earlier diagnosis, 
to gam better results than the old results which 
were nil But surgery ib only applicable to such 
cancerous growths which are easy of access, which 
do not involve a vital organ or have not produced 
additional subgrowths called metastases In other 
words, if the cancer can be completely cut out, sur¬ 
gery is of use, if it can not, surgery had better 
not be attempted Yet m the best climes and under 
the best auspices, 75 per cent of cancers are not suit¬ 
able for surgical treatment because extension of the 
disease has already occurred 
Another accident led to the knowledge of the value 
of radium, when Becquerel earned a small amount 
of that strange substance in his coat pocket and found 
that after some time a destruction of the tissue of his 
skin, amounting to an ulcerating sore, occurred This 
led to the idea that radiation from radium and, by 
analogy, radiation from x-rays, might be of use in 
the treatment of cancer Since 1910, we have been 
concerned with elaboration of detail m the use of 
radiation, with improving methods of application and 
perfecting apparatus So that now with surgery, 
aided by radiation under the very best auspices, about 
one third of all cancer cases, as they come, can be 
cured In this country, under the disorganized meth¬ 
ods, it is very difficult to estimate the total number 
of cures of cancer, but, after scvoral years of col¬ 
lection of opinions and statistics, the total percentage 
of cures in cancer is estimated at less than 10 per 
cent and more than five per cent of all cases treated 
In fifty years of antiseptic surgery following the 
beginning of the Pasteur idea, and in the twenty 
years following the idea of Becquerel and Curie, we 
have been able to develop only two methods of treat¬ 
ment for cancer, neither of which gives anything like 
satisfactory results, but we use them because they 
are the only ones available Both of these methods 
resulted more from happy accident than from any 
really intelligent investigation of the problem They 
were not even the result of tnal-and-error method of 
research, but they happened because one was inter¬ 
ested w the care of vineyards and because another 
received a bum from a rare and new substance Yet 
these two methods, surgery and radiation, are at the 


present tune the only available and responsive mea¬ 
sures for the treatment of cancer, and, with them, the 
very best we oan hope is to cure one third of all 
cancer cases, obviously a confession of failure. 

In these fifty years, research m caneer has not been 
without earnest activity, yet the pertinent facts col¬ 
lected have been few Many men have devoted their 
lives to this or that phase of cancer research and yet 
the total sum of knowledge has not been noticeably 
advanced It reminds me of my daughter, who has 
recently become engaged to be nmmed and brought 
home four great books Being always interested m 
books, I asked, “What have you there 7” She said 
“Before beginning any problem, you told me to col¬ 
lect all the available data, and these are cook books ” 
Maybe cooking is the most important phase of the 
muntal state and yet possibly other uncorrelated 
human activities, m a lifetime of mutual association, 
may also entor In research into cancer (and it has 
been almost entirely by medical men), there has been 
a similar lack of correlation and lack of coordination 
No definite consideration of the problem has been 
taken any more than m any other medical problem, 
except that “here was a disease and how can we cure 
it” Such research as has been done in cancer has 
followed the tnal-and-error type of research, as is 
familiar to the medical investigator under the term 
the empirical method 

Yet why should it be so? Life is a very definite 
reaction which occurs and recurs according to defi¬ 
nite constancy, and cancer is only a problem m the 
reproduction of a life history of cells, for cancer is a 
problem in cell division A disease, such as cancer, 
is not a thing but a state, a deviation from normality. 
The cells, alter our youthful growing period, have 
ceased to grow with arrival at adult age, or certain 
inhibitions to growth have occurred In cancer, which 
is generally a disease of the latter half of life, certain 
cells have lost their inhibitions to growth and renew 
their power of division into a multiplicity of colls, 
almost always beginning m a local area These cells 
are earned to distant parts of the body and maintain 
there the characteristics of the original cells, including 
their power of division and multiplication Death 
occurs from extension of these cells as a growth to 
some vital organ impairing its functions, to a general 
extension of the growth producing such poisons as to 
alter the functions of the blood and other ports of 
the human organism, or by creating such obstruction, 
or lowered resistance, so that a terminal and fatal 
bacterial infection results 

The disease is a cellular disease so that the cell, 
the smallest particle capable of sustaining life, is our 
unit, as the atom is the mut of the physicist and the 
molecule of the chemist All life forms are colloid in 
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character and we have to do with a heterogenous sys¬ 
tem, elaborated into a polyphasie organization and 
with definite structural arrangement The chemical 
complexity of the cell would be baffling were it not 
that there are phenomena which are common to all 
cells Nature at some stage in her complexity re¬ 
juvenates her simplicity The atom, the unit of the 
physicist, by structural associations, forms the mole¬ 
cule which is equally satisfying to the chemist The 
molecules form the cell where there is again renewal 
of the simplicity 

The cell, in the study of cancer, is the unit and 
has a definite arrangement or organization It is 
possible to create a model for thought exactly as the 
physicists create a model of the atom In fact, can¬ 
cer research is going through the same stages ot 
development as hits physics Twenty years ago, 
physics seemed at the end of its great discoveries 
and all else seemed to be elaboration of detail There 
was an atom, the smallest unit, which was described 
in terms of (1) words Along came NeJs Bohr and 
Lewis with the construct oi (2) a fixed model of the 
atom This was developed into Bohr’s atom with 
its moving orbits and relation to Planck's constants, 
(3) a model in terms ot operation This was ogam 
extended to the Schroedinger wave dynamics which 
only can be described in the language of (4) mathe¬ 
matics 

In cancer, and indeed in all biological and medical 
research, we are just emerging irotn the (1) word 
stage But it is possible to begin the advance to the 
second stage of construct or (2) the fixed model 
Lord Kelvin said “I never satisfy myself until I 
can make a mechanical model of a thing If 1 can 
make a mechanical model of a thing, I can under¬ 
stand it As long as I cun not make a mechanical 
model all the way through, I can nut understand it ” 

In cancer research, it is possible to take as a con¬ 
struct, or a fixed model for thought, the cell with the 
component parts of its system The cell consists ot 

(1) the nucleus, (normally with a pH of about 7 5), 

(2) the protoplasm (normally with a pH of about 
6 6), (3) the cell membrane, and (4) the environment, 
which is the blood (with a normal pH of 7 38 and 
more alkaline m cancer) and tissue juices The 
environment must be considered, for the cell and its 
environment are one All energy forms, and the cell 
» an energy adapter, are brought to the cell and so 
enter the cell through the environmental phase In 
consideration of alteration in cellular reactions, tho 
environmental phase is of tho greatest importance 
because alterations in this phase determine the reac¬ 
tions of the cell, and through this phase must go any 
influence, excepting radiation, which will prevent the 
cell division or cure cancer Part of the mistakes in 


the study of cancer in the past have been the consid¬ 
eration of the cell alone as studied through the micro¬ 
scope in dead and stained preparations In this, the 
most important phase in determining cell activity, 
the environment, was not considered 

Our unit system may therefore be thought to con¬ 
sist of four distinct portions (I) nucleus, (2) pro¬ 
toplasm, (3) semi-permeable cell membrane, and (4) 
the environment from which the cell receives its 
energy-producing materials and through which the 
products of reaction arc removed The protoplasm is 
an intimate association of salts, carbohydrates, fats 
and proteins, many of which are specific to a high 
degree and which are partly contained m true solution 
and partly in a poly-dispersoid state 

In the continual exchange of materials and energy, 
the processes of oxidation-reduction are of outstand¬ 
ing importance If we deny a cell oxygen, it either 
gradually ceases to function and dies or, like yeast, 
it udapts some form of anaerobic break-down in place 
of oxidation, if anaerobic break-down fails, the cell 
then perishes 

Life is an oxidation-reduction rhythm dependent 
upon oxidation-reduction potential which decides 
which one of two systems will oxidize the other 
Since the process involves a transfer of electrons 
from oxidant to reductant, we may, by an adaptation 
of the Nernst formula, arrive at tho following equa¬ 
tion 


E h - E 0 


RT (Red) 
nF ln (Ox) 


where E® is the voltage with respect to the hydrogen 
electrode as 0, K* is the normal electrode potential, 
Red and Ox the concentrations ol the reductant and 
oxidant, respectively, T the absolute temperature, and 
B the gas constant It is important to recognize that 
this treatment applies to only perfectly reversible 
processes and herein lies the difficulty of applying it 
to vital systems whose processes are not generally 
reversible However, many biological oxidations 
which are apparently irreversible proceed by a num¬ 
ber of stages, some of which are truly reversible. 

The oxidation-reduction potential decides in which 
direction the reversible reaction will proceed, but the 
rate is determined mainly by the oxidative catalysta 
whose influence must therefore be a most essential 
factor in the problem In these cell oxidation-reduc¬ 
tion processes, there are living catalysts which are 
known os “the dehydrogenases or dehydrases ” Their 
function is to activate molecules so that they act cither 
as hydrogen donators or hydrogen acceptors, depend¬ 
ing upon the nature of the molecule and the condi¬ 
tions of reaction The so-called inorganic ferments, 
or heavy metal catalysts, also play a great rfile in 
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vital oxidation-reduction processes In the living eeH» 
other chemical substances form reversible oxidation 
reduction systems, the most important of these being 
the sulfur compounds of the type RSH-R-S-S-R, the 
former being the reduced form In this class are the 
cystine-cysteine and the glutathione-reduced gluta¬ 
thione systems and, in addition as oxidation-reducing 
systems the fatty acids and carbo-hydrates 

There is no doubt, in life processes, that a steady 
dynamic state exists which is not chemical equilibrium, 
but which may be conveniently spoken of as biological 
equilibrium, and through which energy may be lib¬ 
erated 

The normal processes of the living cell are brought 
about by a continuous energy interchange which is 
dependent upon the physical, chemical and colloidal 
state of the cell constituents and which, in its explana¬ 
tion, must be correlated to the fixed model of the eell 
with its four component systems of (1) nucleus, sur¬ 
rounded by (2) protoplasm, enclosed by (3) cell 
membrane, and existing in (4) environment 

These processes are dependent upon two great fac¬ 
tors (1) conditions of biological equilibrium or bal¬ 
ance, and (2) catalysts of the oxidation-reduction 
type Their alteration in activity is influenced by 
conditions of biological equilibrium For example, 
F G Hopkins has shown that glutathione (GSH) 
promotes the oxidation of certain Unsaturated fatty 
acids, the O being transferred to the unsaturated 
linkage of the fatty acid, while the original SH 
groups are reconstituted At pH 7 4r-7 6 the system, 
GSH + unsaturated fatty acid, behaves differently, 
here the 0 uptake is equal to the amount required to 
oxidize the SH The SH group is no longer an 
oxygen earner but becomes represented by AO t + 
B —► AO + BO where A is an auto-oxidator and B an 
aeeeptor On the acid side of pH 7 4 the protein 
6H is oxidized and the total 0 amounts to ten times 
the 0 equivalent of the SH, at pH 7 4-7 6 the 0 up¬ 
take amounts to only sufficient to oxidize the SH 
This is significant of the influence of conditions of 
biological equilibnum on the effect of catalysts (or 
as the biologists call them enzymes) It is also sig¬ 
nificant that, m cancer, the blood, or (4) environment 
of our fixed model, has been found, by us, to be con¬ 
siderably more alkaline or averaging pH 7 44, where 
normal blood plasma is pH 7 38 

The oxidation-reduction equilibrium (rH) which 
is the analogy to the intensity of acidity or pH, lg of 
enormous importance to these vital oxidation-reduc¬ 
tion systems The rH is a negative logarithm of the 
hydrogen pressure in equilibrium with the oxidation- 
reduction system in question In simple systems, rH 
is a function of pH and Needham and Needham have 
shown that it holds similarly for living cells, that rH 


is a function of pH. Our only and main interest 
in pH zs that it gives some measure of rH and is an 
easy ami exact measurement oapable of statistical 
estimation. The ideal is rH measurement; the means 
are pH measurement 

There is, therefore, to be considered (always re¬ 
membering our fixed model with its four component 
s»stem) a scheme as follows 

Vital Cell System Influences 


Catalysts (enryraes, etc ) 

Condition of biological 
equilibrium 

Glycolytic enzyme 

pH 

Co en7ymo 

rH 

Fe in the hem in form 

Ionic concentration of in¬ 
organic substances 

Glutathione-reduced 

glutathione 

Glucose concentration 

Cystine cystoine 

Aggregation and disper¬ 
sion of the colloid 

Dehydrogenases 

Buffer system* 

including (1) boat labilo 

Phosphates 

catalysts acting on the 

Carbonates 

substrate (2) intermedi¬ 

Proteins 

ate reversible H and 0 

oxy Fe-red Fe 

acceptors and O) beat 
labile oxidants sensitive 
to CN 

BSH-R 8 8-B 


In such a scheme as this, it must be decided where 
these reactions take plaee, in what part of our four 
component system f Thu u the mechanism of energy 
adaptation w the cell and, in cell division, there u in 
enormous increase in energy turnover, over one thou¬ 
sand per cent increase in certain cells, as has been 
shown by Joseph Needham, after fertilization of the 
Ameba Proteut 

Mechanism, in cancer research, u much more im¬ 
portant than cause or end results, which have hereto¬ 
fore been the main efforts. Cancer may be produced 
by tar and other means which points to the fact that 
the cause of cancer is a state of the cells, favorable 
for division and produced by more than one stimu¬ 
lator The end result u the tumor or the fixed dead 
stained preparation under the microscope. To at¬ 
tempt to reconstruct the mechanism of canoer from 
the microscope preparation is as hopeless as to recon¬ 
struct a bolt of lightning from the devastation it 
produces 

Glycogen is the sole source (or almost) of odl 
energy. Warburg and hu eoworkers have shown 
that m cancer the glycolytic activity of tumor tissue 
is greatly increased For every thirteen sugar mole¬ 
cules attached, twelve are split up into lactic Add 
and one oxidized, while in normal tissue this r*ti0 
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is approximately 1:1 Uellanby and Hamson have 
shown that cancer tisane does not form lactic acid 
from the Robison eater, while normal tissue docs 
These findings make it necessary to postulate a dif¬ 
ferent mechanism for the formation of lactic acid 
by cancer tissue or, m other words, there is devi¬ 
ation of the reaction in cancer cells from normal 
cells As an energy adapter, the cancer cell fol¬ 
lows a different mechanism from normal This is 
one of the most significant facts of present-day can¬ 
cer research If it were possible by alteration m the 
cell influences, as shown in the table, toward restora¬ 
tion of normal metabolism (or reactions) cancer 
would be cured, because the only perceptible differ¬ 
ence between a cancer cell and a normal cell is a 
difference in metabolism The nature of the injury 
to the oxidative processes in the cell is the funda¬ 
mental metabolic problem in cancer and the cure of 
cancer will come through the production of a more 
oxidising potential than the limiting oxidation-reduc¬ 
tion potential necessary to cell proliferation 

In our laboratories, we have shown that, w general 
cancer blood plasma (or (4) environment) there is 
a relative alkalinity amounting, in untreated internal 
cancers, to a change from normal pH 7.38 to pH 7 47, 
or approximately 18 7 per cent, more alkaline These 
changes of pH may seem small to the chemist but 
they are enormous to the biologist In cancer, there¬ 
fore, there are alterations in conditions of biological 
equilibrium (see table) of pH which involves altera¬ 
tion also in rH and alteration in the action of the 
catalysts as each, no doubt, has an optimum pH at 
which it is effective and with alterations in pH, the 
catalyst either is not effective, or new catalysts come 
into play. In other words, alteration in conditions of 
biologic equilibrium may produce alterations m 
mechanism of reaction 

Our observation that, in untreated cancer, the 
duration of hfe is a function of pH and the more 
alkaline the blood plasma pH of the untreated 
patient, the quicker the disease kills, is significant of 
the influence of conditions of biological equilibrium 
upon the growth of the tumor and course of the 
disease. 

Another interesting finding, which apparently has 
considerable evidence, is that cancer patients have 
relatively more sugar in their blood than normal 
and that, generally speaking, the more sugar in their 
blood, the worse is their expectation of hfe This is 
borne out by our preliminary investigations, although 
the problem is still being studied. 

In addition to these facts, it has been pointed out 
by Clowes, Rohdenberg and others, that cancer cells 
have relatively less calcium than normal and relatively 
more potassium and that, with increase of potassium 


content, there is an increase of the virulence of the 
tumor, or the virulence of the tumor is (m part, at 
least) a function of the potassium content In our 
own laboratories, we have often found that, in spon¬ 
taneous mouse tumors, calcium salts have an inhibit¬ 
ing influence on the growth of the tumor 

With these few facts, we can begin to state the 
direction in which research must tend In order to 
have a cure of cancer, conditions must be produced 
which will (1) alter glyoogenolysis toward normal 
from the cancer type, (2) produce conditions of 
biological equilibrium towards normal from the alka¬ 
line state (pH 7 47 in internal untreated cancer blood 
plasma), (3) reduce the high blood glucose, (4) 
produce a calcium-like effect, (6) reduce or prevent 
the potassium-like effect 

These criteria are few, but at present these are the 
sole criteria for a cancer cure and the future will lay 
down more and more specifications until these become 
so obvious to some genius, who will say that with 
those specifications the answer can only be one thing 
to satisfy all the requirements 

In any consideration of these criteria, due consid¬ 
eration must be given to the conditions of mechanism 
as shown in the table, because mechanism is more 
important than results of reaction If we know the 
mechanism, it may be possible to throw a monkey 
wrench into the wheels, and alter that deviation from 
normal reaction which is characteristic of cancer cells. 

Tnal-and-error methods of experimenting with one 
thing after another, characteristic of past cancer re¬ 
search, is a hopeless job Human experimentation 
is limited because it takes at least six years for one 
experiment and, during that time, one can not deny 
to the patients the beneficial effects of radiation treat¬ 
ment, which masks the result of the experimental 
treatment Animals with their shorter lives are avail¬ 
able for treatment with chemical substances, but it 
takes at least six months to put one substance to 
trial, and, in the three years, we have been continuing 
some animal experimentation in our laboratories and 
testing a comparatively few substances, at least 100,- 
000 new substances have been produced by the organic 
chemists So the tnal-and-error type of experimen¬ 
tation offers little hope, only a gambler’s chance—a 
20,000 to one shot The past experiment offers no 
indication as to what the next should be. 

The attempt, however, to estimate the available 
data and to lay down specifications for the alterations 
required m producing a deviation from the cancer 
metabolism towards a normal mechanism, offers hope 
of the application of the scientific method to cancer 
research, so that each set of experiments will produce 
data to extend knowledge and lay the basis for future 
experimentation. 
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Cancer research in our laboratories is the study of 
oxidation-reduction rhythm in vital systems as in¬ 
fluenced by conditions of biological equilibrium and 
affected by catalysts, always considering the four com¬ 
ponent system of the cell and its environment The 
foregoing may seem a simple sentence but it has 
taken me thirty years of my life to get there 
Continuation of experimentation along lines of 
the scientific method, in distinction to the tnal-and- 
error method, can not but end in that consumma¬ 
tion, devoutly to be wished for, a chemical cure 
for cancer, which, in my opinion, is only a matter 


of time and trouble How much time and how much 
trouble remains to be seen Caneer study is a prob¬ 
lem in applied science which needs the united efforts 
of chemist, physicist, cytologist and biologist, and 
this cooperative and coordinated union in scientific 
effort is as much the product of American adaptabil¬ 
ity as is quantity production in manufactures This 
united effort implies no deterioration in quality from 
Bo-called pure science, and is the united determination 
to solve a problem, even such a difficult one as can¬ 
cer, by the assemblage of knowledge and mutual 
cooperation of scientific men and women 


DR. HILLEBRAND AS I KNEW HIM 1 

By Dr E T ALLEN 

OfiOril TSlCAIi LABORATOEY, CAEN KO IK INSTITITPION 


The purpose of this occasion is to honor achieve¬ 
ment, past and present A more fitting memorial to 
Dr Hillebrand could not have been conceived We 
think of him as a man of achievement, other aspects 
of his comparatively uneventful life would have httlo 
interest for us 

In recalling briefly Iho outstanding formative in¬ 
fluences of his career, those early years m Honolulu 
come to mind Dr Hillebrand was born in the 
Hawaiian Islands, less than a century after the white 
man first set foot on those shores But if the circum¬ 
stance of that early environment left any permanent 
impress on his temperament or his imagination, I 
have been unable to find it Dr Hillebrand rarely 
alluded to this period of his life It seems to huve 
been but an episode 

Dr Hillcbrand’s father was a German physician 
who came to Honolulu for his health He became 
deeply interested in the luxuriant tropical plant life 
about him, studied it, became an authority on the 
subject, and is to-day I behove the classic authority 
on the botany of the Hawaiian Islands Dr Hille¬ 
brand once told me that he had accompanied his 
father on many of his botanical expeditions, but that 
he never became interested in botany However, the 
tact that his father was an intellectual man, of broad 
training, with the ability and the initiative to make 
himself an authority in any branch of science, must, 
I think, be counted an important influence in the 
after life of his son 

Dr Hillebrand’s formal education was unusually 
complete After two preliminary years at Cornell 
University, he was sent to Germany m the early 
seventies, where he remained for six years He 

i Delivered before the Chemical Society of Washing¬ 
ton on the occasion of the award of the Hillebrand 
Pnse to C S Hudson, March 26, 1981 


studied at Strassburg and at Heidelberg At Heidel¬ 
berg, where he took his degree, he became a pupil of 
Bunsen and of ICirchhof, colossal figures in the world 
of science then, as they are to-day Twenty-five 
jours ago, as chairman of the program committee 
of this society, I prevailed upon Dr Hillebrand to 
give us his recollections of Bunsen He regretted 
that much of a personal character had fuded from 
his memory, but be left no doubt in the nunds of his 
listeners of the profound respect he bore to Bunsen 
and the powerful influence Bunsen had exerted on 
lus own career 

To the German university Dr Hillebrand doubt¬ 
less owed much besides his purely technical training, 
ideals of thoroughness, accuracy and breadth While 
perhaps not a man of the widest interests, he had a 
very broad perspective, much broader, I should say, 
than that of the ordinary professional man Much 
of this, I think, was derived from the grand precept 
of the German university, that any department of 
human knowledge, no matter what its popularity, was 
entitled to the same respect as every other 

At Freiberg Dr Hillebrand attended one of the 
most famous mining schools in the world, where he 
was grounded m such subjects as geology, assaying 
and metallurgy (metull'urgy, as he always called it 
after the German pronunciation) 

In 1879, we find Hillebrand in Leadville, Colo¬ 
rado, one of the important ore-producing centers of 
the day, where he worked as an assayer Shortly 
afterwards he joined the Geological Survey and a 
little later came to Washington where he remained 
in the government service to the end of his life 

I first met Dr Hillebrand thirty years ago at the 
old Hooe Building on F Street, then occupied by the 
Geological Survey, since razed to make room for the 
National Press Club Had you called on Dr. Hille- 
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brand at that time, you would probably have come 
away with the feeling that he was not a very aggres¬ 
sive man, not especially social or entertaining, but 
refined, dignified and distinguished On further 
acquaintance you would have found him pleasant in 
his personal relations and thoroughly satisfactory to 
cooperate with, a man of the highest integrity and 
conscientiousness If you had had opportunity to 
watch him at his work, you would have been apt to 
find him sober, silent and absorbed While not a 
man habitually gloomy, he was not noted for cheer¬ 
fulness, optimism, exuberance or even enthusiasm 
His most loyal friend would never have thought of 
proposing lus name for the Eotary Club 

One of Dr Hillebrand’s outstanding qualities was 
intellectual honesty I have rarely known a man so 
little apt to misrepresent or overstate the facte in 
order to score in an argument, or to overemphasize 
the importance of his own work 

A man essentially judicial in temperament, de¬ 
liberative but not slow, ho has surprised me by the 
speed with which he would grasp the gist of a scien¬ 
tific article, and in the laboratory work of the 
department none of his coworkers ever equalled lus 
output 

For many years a pillar of this society, Di Iliile- 
brand was not much inclined to join in its discussions, 
except perhaps when they concerned the American 
Chemical Society, and he never “gave talks” He 
habitually read from the manuscript papers care¬ 
fully worked out His distinguished figure, with the 
massive head and flowing beard, will not soon be 
forgotten 

In choosing analytical chemistry as his life work 
Dr Hillebrand entered an old, old field and he usually 
approached it by well-worn paths Not an innovator 
in the usual sense, he invented few new methods, 
devised little apparatus useful m his art lie will 
be remembered chiefly as a refiner and Bystematizer 
Two important principles, neither of which was new 
with him, ho was very fond of applying One was 
the principle of double precipitation in gravimetric 
separations Before reading Hillebrand’s book I had 
thought of double precipitation as something to be 
used only in work of unusual accuracy, in especially 
skilful hands, otherwise just another opportunity 
for mechanical losses From Hillebrand I learned 
that in many of the commonest separations, that was 
the wisest eourse to pursue My ideal analytical 
method had been one that combined optimum condi¬ 
tions, suitable for all possible proportions of the 
two elements to be separated Hillebrand convinced 
me that few such methods exist, but that by a single 
precipitation one could always come to the same 
case, namely, a great excess of the element to be 


determined and a minimum amount of the other 
This case can be very easily handled 

Corrections have doubtless been applied to scien¬ 
tific measurements since early tunes, more frequently 
in those sciences where the measurements are char¬ 
acterized by a larger mechanical factor than they are 
in chemistry Outside of special researches they had 
not been much used in chemistry before Hillebrand’s 
time He taught the importance oi systematic cor¬ 
rections in all chemical work that made any preten¬ 
sion to accuracy 

It may interest some of you to know that Hille- 
braml attached no special importance to his manual 
skill He once said that if he had any advantage over 
other men in his profession, it was not by reason of 
his skill of hand, but because of his broader experi¬ 
ence—and, he might have added, his intelligence 

There was one circumstance in Dr Hillebrand’s 
environment at the Survey which might have seemed, 
to an outsider, a handicap, but which really proved 
an advantage to him As long as he stayed at the 
Survey, despite the standing he had in his profession, 
he was always subject to call, for a certain amount 
of routine work But this he made an opportunity 
for trying out his methods under all sorts of condi¬ 
tions and thereby bringing them to a higher state of 
perfection 

As a svstenmti/cr also, it seems to me, we owe 
much to Hillebrand In a good course in qualitative 
analysis, if the student learns anything, it is system 
In quantitative analysis, as formerly taught, he was 
given a book of fragmentary recipes If he wanted 
to make a complete analysis, especially of some com¬ 
plex substance, he found no clear and logical course 
to follow Hillebrand makes the eourse clear 

I have said that HilIcbrAnd was not an innovator 
m the usual sense Shakespeare was not much of 
an innovator His plots are generally taken from 
earlier sources Very little changed, you may find 
many of them m the works of the old chroniclers 
Much of the dialogue m some of his plays may be 
found in Plutarch Yet Shakespeare did something 
to those old stones He didn’t invent them, he 
transformed them Not to the same degree, of 
course, but still in a very true sense I think it may 
be said that Hillebrand transformed the methods 
that he made hiB own Taking many of his materials 
from the junk heap of tradition, he shaped them to 
his purpose and formed from them a tool which he 
sharpened into a precise instrument of wide appli¬ 
cation 

This is not all that Dr Hillebrand did He made 
important contributions to mineral chemistry Later 
at the Bureau of Standards he began with LundeU 
a work of broader scope But if he had done nothing 
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but his analytical methods, his fame I flunk would 
still be secure. 

From conversation with Dr Hillebrand many years 
ago, I learned that, even as a boy, he felt a strong 
predilection for chemistry He apparently had a 
bent from which he was not to be turned aside by 
the allurements of botany or metallurgy He fol¬ 


lowed that bent, and by the least spectacular of 
methods he achieved distinction. 

This society may be said to have possessed its fair 
share of men whose work is of more than average 
merit, but I doubt if there is any other who has pro¬ 
duced anything that is so often and so widely used 
as Dr Hillebrand’s analytical methods 


OBITUARY 


MEMORIALS 

Ax international committee has been formed to es¬ 
tablish a memorial to the late Albert Braohet, pro¬ 
fessor of anatomy and embryology in the Umversity 
of Brussels, who died on December 27, 1930 

A correspondent writes “Professor Brachet was 
noted for his work m the embryology of vertebrates 
and more particularly for his experiments on the 
early phases of development of the amphibian egg. 
His good sense, devotion and unusual personal charm 
won for him a high place in the councils of science 
and education. American colleagues who met him 
on his extended tour of the United States two yean 
ago will long cherish his memory ” The American 
members of the committee are * Professor E 0 Conk¬ 
lin, Princeton University, Professor Boss 6 Ham- 
son, Yale University, Professor F B Lillie, Univer¬ 
sity of Chicago, Professor T H Morgan, California 
Institute of Technology, Professor E B Wilson, 
Columbia University 

The committee is asking for subscriptions to a 
fund to be used (1) to found a triennial or quad¬ 
rennial pnze, to be awarded for the best work ap¬ 
pearing during that period in the field of embryology, 
especially that of causal embryology, open to the 
entire world and to be awarded by the Belgian Acad¬ 
emy of Sciences, and (2) to place a memorial tablet 
to Professor Brachet in the entrance hall of the In¬ 
stitute of Anatomy in Brussels To subscribers of 
one hundred francs or more a reduced replica of the 
medallion will be given Student subscribers will re¬ 
ceive the replica for gifts of fifty francs or more. 

Subscriptions should bo sent directly to MM Phil- 
ippson, Banquiers, 44 rue de ^Industrie, Brussels, 
Belgium, and marked “Manifestation Brachet ” 

Ws learn from the Journal of the American Medi¬ 
cal Association that a memorial auditorium named in 
honor of the late Dr Henry Mills Hurd, for many 
years superintendent of the Johns Hopkins Hospital, 
is now in construction on the hospital grounds The 
building, which will seat 200 persons with standing 
room for an additional 100, will be completed in the 
fall A part of the equipment will be a device for 
projecting pictures from underground rather than 
^ from the rear Thus the lecturer may illustrate with 
Saving models, without their appearing in view of the 


audience, The Hurd memorial was the gift of Mr 
George K McGraw. 

A committee of university professors is preparing 
the material for the publication of the “Complete 
Works' 1 of Lazzaro Spallanzani, which will contain 
all the writings, published and unpublished, of the 
great biologist It will not be a “critical edition” 
but will contain material calculated to show what is 
due to Spallanzani as regards the pnonty of scien¬ 
tific observations and discoveries. The first two vol¬ 
umes will be issued on the occasion of the Interna- 
tional Congress of Physiology, which will be held in 
Borne in 1932 

Tbs review Sctentw pays tribute to the memory 
of its late director, Dr Eugenio Bignano, by found¬ 
ing a prize to be conferred after international com¬ 
petition upon the author of the best essay on “The 
Evolution of the Notion of Time ” 

RECENT DEATHS 

Dr Arthur Starr Eakle, professor of mineralogy 
at the Umversity of California, has died in Honolulu 
at the age of sixty-seven years 

Dr. William Jasper Spillmax, agricultural econ¬ 
omist of tlie U S Department of Agriculture, died 
on July 11 He was sixty-seven years old. 

Dr Eugene Lyman Fisk, medical director of the 
Life Extension Institute, New York City, died on 
July 6 at the age of sixty-four years 

The death is announced of Dr Harold E. Bemis, 
professor of veterinary surgery and obstetrics and 
dean of the School of Veterinary Medicine of the Uni¬ 
versity of Pennsylvania. 

Sm Charles Henry Bedford, of Woking, England, 
formerly editor of The Indian Medical Qaeette and 
prof cs8or of chemistry in the Medical Colleges of Cal¬ 
cutta and Lahore, died on July 8 at the age of sixty- 
five years 

Nature reports the death of C T. Hey cock, F R.S., 
Goldsmiths' reader in metallurgy in the Umversity of 
Cambridge, on June 3, aged seventy-two years; of 
Mr W. F Denning, authority on meteors and comets, 
on June 9, aged eighty-two years, and on June 9 of 
Dr. B C Maofie, author of works on biology, Thom* 
son lecturer m the University of Aberdeen tar 1929- 
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THE ALBERT NATIONAL PARK IN THE 
CONGO 

A CORRESPONDENT of The Geographical Journal, 
London, describes the Parc National Albert of the 
Kivu District of the Congo, which was created 
mainly for the protection of the mountain gorilla 
It was established by Royal Decree on 21 April, 1925, 
and consisted of 50,000 acres, including the three vol¬ 
canoes, Mikcno, Karisimbi and Visoke The area 
made a splendid wild-life sanctuary Its remarkable 
volcanic structure and conformation gave it a special 
geological and geographical interest It possessed a 
flora of exceptional richness and variety ranging 
from that of the tropics at the mountain foot to that 
of the alpme meadow near the snow-line Its fauna 
was equally varied and peculiar, especially in its pos¬ 
sessing the greatest of the apes and the animal most 
nearly related to man Its native inhabitants were a 
pygmy race unusually primitive and interesting to 
anthropologists By a later Deereo of 6 May, 1029, 
the Pare was greatly enlarged and placed under the 
control of an International Commission It now con¬ 
sists of 500,000 acres divided into four reserves or 
sectors It is forbidden under penalty of fine or im¬ 
prisonment to pursue, capture or molest any animal 
within these reserves It is also forbidden to take or 
destroy the nests of wild birds, to cut down or re¬ 
move any uncultivated plant, or to alter in any wa\ 
the natural surface of the country To the four re¬ 
serves comprising the mam Parc there have been 
added certain adjacent territories to serve as buffer 
nones The restrictions in these rones are less severe 
Hunting by visitors is strictly prohibited m them, but 
the natives are permitted to use their primitive weap¬ 
ons in order to kill animals for food. The Intern,i- 
tional Commission that controls the Parc consists of 
eighteen persons, of whom one third are chosen from 
among the members of foreign institutions The 
British representatives on the Commission are Vis¬ 
count Grey of Fallodon and the Earl of Onslow Tho 
Pare National Albert is therefore an international 
institution and a very practical example of how dif¬ 
ferent countries can combine in the work of protect¬ 
ing Nature. An important feature in the Parc Na¬ 
tional Albert is that it is designed not only for the 
preservation of Nature, but also as a place for scien¬ 
tific study. It is hoped that students from all over 
the world will use it for biological and other investi¬ 
gations. There are now two great sanctuaries m 
Africa established by law on that ngid foundation 
which alone gives hope for their long survival. One 
is the Kruger National Park of the Transvaal, the 
ether is the Peso National Albert of the Congo. 


THE HYGIENIC EXPOSITION IN DRESDEN 

The International Hygienic Exposition, wfiich re¬ 
opened on May 6, is arranged this year, according to 
a correspondent of the Journal of the American Med¬ 
ical Association, to make a more immediate appeal 
to the layman An attempt has been made to avoid 
unduly technical terms and statements, without yield¬ 
ing anything from the standpoint of clearness and 
accuracy An entirely new section “Diagnosis and 
Treatment” reveals the thoroughness, the complex 
nature and the heavy responsibilities of the medieal 
profession The set-up brings out that only the phy¬ 
sician, who knows the normal body thoroughly, can 
recognise and cure pathologic departures from nor¬ 
mal It is the opposite of the exhibit presented last 
year, which revealed the manifestations of quackery 
and superstition The management has enlarged a 
section that awakened particular interest, namely, 
habit-forming drugs The results of morphinism, 
cocainism and excessive addiction to products bear¬ 
ing nicotine axe clearly depicted In the two first ad¬ 
dictions, it is plainly emphasized that addicts are 
actually ill and must be treated as patients, in the 
case of nicotine and alcohol addiction that conclusion 
was avoided A section termed “health in figures” 
has the purpose of teaching a correct understanding 
of medical statistics. With the aid of statistics, 
sources of error may be exposed that somotimes creep 
in and disturb a mathematical conception of diseases, 
thus leading to pessimism whereas actually optimism 
is in order Figures showing an apparent increased 
incidence of certain diseases have often their basis in 
the fact that new means and methods of diagnosis 
make possible an earlier and more precise recognition 
of a disease Especial interest attaches to the model 
hospital of eightv rooms, which contains a radium de¬ 
partment that has few if any equals The broad field 
of industrial hygiene has been completely reorganized. 
A miniature mine exhibits the large number of ar¬ 
rangements and devices to protect the lives and the 
health of workmen The participation of foreign 
countries this year is gratifying Austria, Czecho¬ 
slovakia and France have reorganized their exhibits 
m a satisfactory manner, having added considerable 
new material Several new exhibits have been in¬ 
stalled by the Deutsches Hygiene-Museum, constant 
improvement and modernization are characteristic of 
this museum. 

RESEARCH PROGRAM OF THE ILLINOIS 
STATE GEOLOGICAL SURVEY 

Thu Illinois State Geological Survey, by virtue of 
the action of the State Board of Natural Resources 
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and Conservation, supported by appropriations made 
by the last General Assembly and Governor Emmer- 
son, is undertaking an extended program of rescareh 
which will begin with the occurrence of raw mineral 
materials m the ground and end with industrial re¬ 
search on utilization and marketing The program 
recognizes tho need of eight lines of endeavor (1) 
special projects to furnish information or solve cer¬ 
tain problems of current importance, (2) continuing 
projects that gradually increase the fund of general 
information regarding the geology, mineral resources 
and mineral industrial history of the state, (3) fun¬ 
damental research into the stratigraphy and struc¬ 
ture of the geologic systems of strata, (4) funda¬ 
mental research into the constitution of the various 
earth materials, with emphasis on those that are basic 
to industrial development, (5) chemical and phys¬ 
ical research on industrial utilization, (6) study of 
the flow of minerals into and out of the state and 
of the trends of tho industries as affected by dis¬ 
coveries of new resources, new uses, and new or 
improved methods of processing, (7) provision of 
information to the general public, the industries and 
the various departments of state government, and (8) 
educational extension and dissemination of knowl¬ 
edge concerning the geology of the state accumulated 
during the past twenty-six years of investigations, 
for the benefit of the laymen and the science teachers 
in the public schools 

The State Geological Survey will now comprise a 
geological resource section of geological specialists m 
coal, non-fuels, oil and gas, subsurface data, areal 
geology, engineering geology, sedimentary petrogra¬ 
phy, stratigraphy and paleontology, a geochemical 
section of specialists in organic, physical, analytical 
and industrial chemistry, and a geophysicist in the 
broader sense, and a mineral economics section All 
these will be supported by the necessary stenographic, 
clerical and editorial staff Cooperative topographic 
mapping with the U S Geological Survey mil con¬ 
tinue on the same scale as heretofore, each organiza¬ 
tion contributing $50,000 per year 

The urgent need for such an organization of the 
Illinois Geological Survey to carry out effectively the 
type of program outlined, was recognized by the 
mineral industries, engineering organizations, business 
interests and state officials, and particularly is the 
need for it evident during the present depression. 
Fairly adequate appropriations amounting to a total 
•of about $470,000 for the biennium were therefore 
made by the legislature and the governor 

THE BUFFALO MEETING OF THE AMER¬ 
ICAN CHEMICAL SOCIETY 

The eighty-second meeting of the American Chem¬ 
ical Society will be held in Buffalo, New York, from 


August 30 to September 4 From the tentative pro¬ 
gram, as given in Industrial and Engineering Chem¬ 
istry, we learn that the registration office at the Hotel 
Statler will be open on Sunday, August 30, from 4 
to 8 p m, and from 8 a m on the following days 
At 2 p m on Monday there will be a general meet¬ 
ing at Hutchinson High School Auditorium and a 
symposium under the auspices of the Division of 
Industrial and Engineering Chemistry on “New Re¬ 
search Tools,” under the chairmanship of Dr Karl 
T Compton Those taking part are expected to in¬ 
clude F G Cottrell, E M Chamot, R B Sosraan, 
F G Ke>es, W A Peters, P K Frolich, S Dush- 
man, W H Rodebush, C P Smyth, D H Andrews, 
G L Clark and J B Nichols In the evening at 7 
p m there will be a subscription dinner, and a re¬ 
ception by the officers of the society, followed by 
dancing and cards 

Tuesday and Wednesday will be devoted chiefly to 
divisional meetings and to group dinners and lunch¬ 
eons On Wednesday evening at 8 30 p m Pro¬ 
fessor Moses Oomberg, of tho University of Mich¬ 
igan, will deliver the address of the president on 
“Valence Variation and Atomic Structure,” followed 
by the initial presentation of the Langmuir award 
and of the J F Schoellkopf Medal Divisional meet¬ 
ings will be continued on Thursday and inspection 
trips will be made to the Buffalo Foundry and Ma¬ 
chine Company, makers of chemical equipment, and 
the Dunlop Tire and Rubber Company There will 
also be a sightseeing trip to Niagara Falls with trans¬ 
portation by high-speed trolleys. This tnp will in¬ 
clude an optional visit to the Niagara Falls Power 
Company's model of Niagara Falls, a trip through 
the power house on the American side of the Falls 
and a trip around the Gorge Route Visitors will 
assemble about 5 30 for a festival at Victoria Park 
on the Canadian side, where a picnic supper will be 
Berved The festival will include music, exhibition 
sports contests and a special illumination of the falls. 

On Friday optional inspection trips are planned to 
the Tonawanda Paper Company, showing some of the 
largest paper machines in the world, the Consoli¬ 
dated Aircraft Corporation, where the latest com¬ 
mercial models of planes will be exhibited and 
demonstrated, the Flexlume Corporation, manufac¬ 
turers of neon signs and illuminated signs, the Cur¬ 
tiss Aeroplane Company, working exclusively on 
government orders for planes, and Huntley Station 
of the Buffalo General Electric Company, an unusual 
steam power plant. 

All the divisions will hold sessions at Buffalo and 
a number of joint meetings and symposia have been 
planned. The Division of Biological Chemistry will 
hold a joint session on Tuesday afternoon with the 
Division of Agricultural and Food Chemistry and on 
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Wednesday morning with the Division of Medtcmal 
Chemistry on “The Biochemistry of the Fats,” with 
W R Bloor, G S Jamieson, W E Anderson, R J 
Anderson, W M Sperry and L H Newburgh as 
speakers On Thursday morning it will take part in 
a joint symposium on endoonnes with the Division 
of Medicinal Chemistry. 

The Division of Chemical Education will hold a 
joint symposium with the History of Chemistry Di¬ 
vision on “The History of Chemical Education in 
America ” ThiB is being planned as a memorial to 
Edgar Fahs Smith, first chairman of both of these 
divisions “The History of Chemistry in America 
from 1820 to 1914” will be divided into four periods, 
with Lyman C Nowell, C A Browne, Harrison Hale 
and F B Dams as speakers Wednesday attemoon 
will be devoted to a symposium under the general 
topic, “Visual Aids in Chemical Education,” with 
papers by invitation only High-school classes every¬ 
where are invited to send exhibits to the divisional 
meeting at Buffalo 

In addition to the symposium on “New Research 
Tools” the Division of Industrial and Engineering 
Chemistry will hold a joint meeting with the Divisions 
of Petroleum Chemistry and Gas and Fuel Chemistry 
The Division of Petroleum Chemistry will also hold 
a joint symposium with the Division of Gas and 
Fuel Chemistry and the Division of Industrial and 
Engineering Chemistry on the “Utilization of Gaseous 
Hydrocarbons ” Professor Donald B Keyes will act 
as chairman of this symposium 

A symposium on “Kinetics of Reactions” has been 
arranged by the Division of Physical and Inorganic 
Chemistry for Tuesday morning, which will piobably 
extend through Tuesday afternoon 

The Division of Dye Chemi&tiy experts to hold a 
three-session meeting divided into three topics one 
devoted to spectrophotometry, including papers on the 
various color analyzers and possibly un exhibit of the 
latest instruments, another on certain theoretical as¬ 
pects, and the third given over to the usual miscel¬ 
laneous papers 

The divisional officers will meet for breakfast on 
September 2 with Erie M. Billings presiding and 
Frank C Whitmore acting as secretary, and the local 
section officers on September 3 with II T Herrick 
presiding and with Ellice McDonald as secretary 

IN HONOR OF JOHN R FREEMAN 

According to the Amencan Engineering Council 
Bulletin, the Providence Engineering Society recently 
gave a testimonial dinner in honor of John R Free¬ 
man, which was attended by approximately three 
hundred engineers Greetings, congratulations and 
messages of respect were received from engineers and 
engineering organizations all over the world The 
speakers were* 


Mr Charles T Main, past president of the American 
Society of Mechanical Engineers, Frank E Wmsor, vice- 
president of the American Society of Civil Engineers, 
Professor Charles F Scott, past president of the Ameri¬ 
can Institute of Electrical Engineers, Professor Charles 
W Brown, representing the Geological Society of Amer¬ 
ica, the Rev John Joseph Lynch, of Fordh&m College, 
representing the Seismological Society of America, Ben¬ 
jamin Buttolph, vice president of the Manufacturers 
Mutual Insurance Company, representing the Factory 
Mutual Fire Insurance Companies, Dr Clarence Bar¬ 
bour, president of Brown University, H E Saw tell, 
president of the Boston Society of Civil Engineers, 
Bioko R Van Leer, assistant secretory of Amoncan 
Engineering Council, representing the John K Freeman 
scholars, Chester T Morey, president of the Providence 
Engineering Society, Walter Humphreys, representing 
the corporation of tlic Massachusetts Institute of Tech¬ 
nology, Governor Norman S Case, of Rhode Island, 
and Senator Hebert, who road a message from Presi¬ 
dent Hoover 

Professor Charles F Scott, speaking os the rep¬ 
resentative of the American Engineering Council at 
the testimonial dinner, said 

I have boon delegated by the Ameruan Institute of 
Electrical Engineers to bring its greetings to the Provi 
donee Engineering Society and to extend its aid in doing 
honor to Mr Freeman 

During your u< tive engineering life, Mr Freeman, you 
have stood for progress in engineering art and practice, 
and have labored to make engineering achievement of 
greater service to mankind During this same half cen¬ 
tury the electrical engineering group has pioneered a new 
field of engineering which has contributed a universal 
power Bervico for relieving the burden of toil, and has 
created new means of communication, a new tool for in¬ 
tellectual intercourse, and it is therefore particularly fit¬ 
ting that a group so sympathetic with your aims and 
achievements as a practicing engineer Bliould be privi¬ 
leged to do you honor on this occasion 

I am commissioned also to bring the greetings of the 
American Engineering Council You have been more 
than a technical, practicing engineer, you have been a 
“citizen” engineer, you have had a high ideal of the 
engineer in public service It is this ideal which has 
taken concrete form in the American Engineering Coun¬ 
cil, the common agency of many engineering societies, 
with common endeavor These representatives of many 
technical fields and geographical districts join in render¬ 
ing engineering service in public affairs 

I might, I think, concisely and adequately define 
Amencan Engineering Council as an organization for 
putting into effect the public service ideals of John R» 
Freeman And so it is peculiarly fitting that the coun¬ 
cil should on this occasion do honor to the man whose 
ideals and whose acts proclaim him as a notable repre¬ 
sentative of the highest and broadest type of engineer, 
and as one who has lived to serve his fellowmen. 
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Dubing the business meetings of the Pacific Divi¬ 
sion of the American Association for the Advance¬ 
ment of Science, held m Pasadena, from June 15 to 
20, Professor A 0 Leuschner, of the University of 
California, was eleeted to the presidency of the divi¬ 
sion for the ensuing year Dr H D Babcock, of 
the Mount Wilson Observatory, was elected to mem- 
bership on the Executive Committee in succession to 
Professor L B Loeb, who is retiring after five years 
of service Under nmtation from the State College 
of Washington the selection of Pullman, Washing¬ 
ton, for the sixteenth annual meeting of the division 
and its associated societies was approved In all 
probability the meeting will be held during the week 
of June 13,1932 

The provisional program of the Jamos Clerk Max¬ 
well Centenary celebration, to be held at the Univer¬ 
sity of Cambridge on October 1 and 2, bas been made 
public There will be a memorial lecture by Sir J J 
Thomson, the master of Trinity College, addresses 
by Professor Planck, Professor Sir Joseph Larmor, 
Professor Langevm and Sir James Jeans Recep¬ 
tions, a luncheon, conversaziones in the Cavendish 
Laboratory, an at home by the new Vice-Chancellor 
and Mrs Spoils, and a dinner at Trinity College have 
also been arranged 

The honorary degree of LL1) has been conferred 
by the University of Glasgow on Sir F G Hopkins, 
president of the Royal Society, and on Professor C 
U Anens Kappers, professor at the Central Institute 
for Brain Research, Amsterdam 

Dr IIugh H Young, director of the Brady Insti¬ 
tute of Urology of the Johns Hopkins University, has 
received the degree of doctor of science from Queen’s 
College, Belfast 

Dr. J Shelton Horsley, ex-president of the Med¬ 
ical Society of Virginia and of the Virginia Academy 
of Science, received the honorary degree of LLD 
from the University of Richmond at its commence¬ 
ment exercises Dr Horsley was formerly professor 
of the principles of surgery at the Medical College of 
Virginia. 

Dr Ross V Patterson, dean of Jefferson Medi¬ 
cal College, Philadelphia, and president of the Medi¬ 
cal Society of the State of Pennsylvania, received the 
honorary degree of doctor of science at the dedication 
of a new group of buildings at La Salle College 

The degree of doctor of science was conferred on 
the Reverend Dr George H, Richardson, rector of 
Christ Church, Lead, South Dakota, by Yankton Col- 
lege at its commencement on June 10, in recognition 
of his work m paleontology. 


The South Africa Medal for 1931 has been 
awarded to Professor H. B Fantham, of the depart¬ 
ment of zoology and comparative anatomy m the 
University of the Witwatersrand, Johannesburg, for 
his researches on parasitic protozoa, soil protozoa 
and heredity 

At the recent meeting of the British Institution of 
Gas Engineers medals were conferred as follows 
Birmingham Medal, 1931, to Mr. Thomas Hardie, 
chief engineer of the Gas Light and Coke Company, 
for his work on behalf of the industry, the H. E 
Jones London Medal, 1930, to Mr Edward G Stew¬ 
art, of London, for his paper on “The Functions of 
Coke Ovens”, the Institution’s Silver Medal, 1930, to 
Mr A L Holton, chief engineer, Manchester Gas 
Corporation, for his paper on “The Utilization of 
Coke Breeze bj the Trefois Process,” and the Institu¬ 
tion’s Bronze Medal, 1930, to Mr S K Hawthorn, 
Birmingham, for his paper on “Oxide Purification.” 

Dr R W Dodgson, of the British Ministry of 
Agriculture and Fisheries, Dr C M Yonge, of the 
Marine Biological Association Laboratory at Plym¬ 
outh, England, and Dr John Eyre, of Guy’s Hos¬ 
pital, London, are to be guests of honor at the an¬ 
nual joint meetings of the Oystergrowers and Dealers 
Association of North America and the National Shcll- 
flsbenes Association at Sayville, Long Island, to be 
held from August 18 to 20 Scientific men, federal 
and state officials are expected to present papers and 
reports The results of the investigations conducted 
for the research committee of the Growers Associa¬ 
tion, under the direction of Dr H D Pease, of New 
York, will be shown as technical exhibits at the asso¬ 
ciation’s biological field station at West Sayville, Long 
Island 

Mr. C E Skinner, assistant director of engineer¬ 
ing of the Westmghouse Electric and Manufacturing 
Company, has been appointed as the representative of 
the American Standards Association on the council of 
the International Standards Association. The Interna¬ 
tional Standards Association is a federation of eight¬ 
een national standardizing bodies, its purpose being 
the systematic exchange of information on standardi¬ 
zation work in the different countries and the promo¬ 
tion of uniformity among the various national stan¬ 
dards The council is composed of the president of 
the International Standards Association and six other 
members, each representing a national standardizing 
body C Hoemg, chairman of the Swiss national 
body, is now president of the association, and the 
members of the council represent Italy, France, Hol¬ 
land, Russia, Denmark and the United States, 

The following have been elected honorary fellow* 
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of Now College, Umvemty of Oxford: Lord Don- 
oughmore; Or J B. Le&thes, professor of physiol- 
ogy m the University of Sheffield and formerly a 
scholar of the college; Or. A E, Taylor, professor of 
moral philosophy m the University of Edinburgh 

Dr. Arthur W Proetz, assistant professor of 
eluneal otolaryngology in Washington University 
School of Medicine, has received the $500 Casselberry 
prize of the American Laryngological Association 
for notable work in bis held. The award was made 
at the recent annual meeting of the society m At¬ 
lantic City, m recognition of research work by Dr 
Proetz on sinus diagnosis and treatment This prize 
was established by the late Dr William E Casael- 
lierry, Chicago, to be awarded for outstanding work 
m laryngology and rhmology 

Ah oil portrait of Dr Frank C Hammond, who 
was for twenty years dean of Temple University 
School of Medicine, Philadelphia, was presented to 
the school by the class of 1929 at an alumni dinner 
on June 10 

Dr C W Stiles, of the U S Public ITcalth 
Service, completed forty years of active government 
service on June 30, and will go on the retired list on 
October 1 His address will be from October 1 to 
June X, Winter Park, Florida, and from June 1 to 
October 1, Morristown, New Jersey 

Colonel Charles F Craig, until recently assistant 
commandant of the Army Medical Center, Washing¬ 
ton, D C, and late director of the Army Medical 
School, will be retired from the Medical Corps of 
the army, at his own request, after more than thirty- 
three years service Colonel Craig has accepted the 
appointment of professor of tropical medicine at the 
Medical College of Tulane University, New Orleans, 
and head of the department of tropical medicine at 
that university and will take up his duties there about 
September 16. 

The appointment of Colonel Edward L Munson, 
Medical Corps, as assistant to Surgeon-General Robert 
U Patterson, with the rank of bngadier-general, for 
the four-year period beginning on June 1, has been 
announced Bngadier-Qeneral Munson has been pro¬ 
fessor of hygiene at the Army Medical School, Wash¬ 
ington, D C., and professor of preventive medicine at 
George Washington Umvemty School of Medicine 

Mr. S. C. Salmon, who has been with the Kansas 
State College since 1913 and professor of farm crops 
in that institution since 1917, ha* resigned and after 
July 1 will be principal agronomist in the Office of 
Cereal Crops and Diseases of the U S Department 
of Agriculture. 

Mjl Herbert J. Gxlkey, professor of civil engi¬ 


neering at the University of Colorado, has been ap¬ 
pointed head of the newly organized department of 
theoretical and applied mechanics at Iowa State 
College. 

Da Richard W Linton has resigned as assistant 
professor of haetenology in the College of Physicians 
and Surgeons, Columbia University, and is leaving in 
July for India, where he will take a position in 
cholera research with the Indian Research Fund Asso¬ 
ciation* 

Dr J. J Galloway has resigned his position as 
associate professor of paleontology at Columbia Uni¬ 
versity to accept the chair of professor of geology 
and paleontology at Indiana University, his alma 
mater He will continue his studies m micropalcon- 
tology in his new position 

The trustees of the estate of John W Sterling 
have given $1,500,000 to Yale University for the en¬ 
dowment of live additional Sterling professors One 
is to be allocated m the first instance to Charles Tem- 
pleman Loram, chairman of the Native Affairs Com¬ 
mission and director of education at Natal, South 
Afnca, who will join the graduate faculty as pro¬ 
fessor of education, with especial interest m social 
science, one of the professorships is assigned to Dr 
James Harvey Rogers, now a memlier of the faculty 
and formerly professor of economics at Cornoll Uni¬ 
versity and the University of Missouri, one to Dr 
Edward Sapir, formerly professor of anthropology 
and linguistics at the University of Chicago, and one 
to Dr Oystcm Ore, now professor of mathematics in 
the university and formerly of the University of Oslo, 
Norway The fifth of the new Sterling professors 
has not yet been named 

Promotions to professorships in the University of 
Michigan include Dr Ernest Franklin Barker in 
physics, Dr Peter Olaus Okkelberg in zoology, Wil¬ 
liam Platt Wood in chemical engineering, Arthur 
Dearth Moore m electrical engineering, Chester Owen 
Wisler m hydraulic engineering, Allen Firman Shor¬ 
ter m mechanical engineering, Dr Clifford Conklin 
Glover in pharmacognosy and Leigh Jarvis Young in 
silviculture 

The following additions have been made to the staff 
of the New York State Agricultural Experiment Sta¬ 
tion at Geneva, effective on or about July 1 Dr M 
W. Yale, associate in research in bacteriology, A W. 
Hofer, assistant m research in bacteriology, C D 
Kelly, technician in bacteriology, Dr A. L. Shuok, 
associate in research in botany, Dr Mabel Ruttle- 
Nebel, assistant in research in botany, Dr H. 8. 
Cu nn i ng ham, associate in research in plant pathol¬ 
ogy, L. M. Cooley, associate in research in plant 
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pathology, £ C Smith, assistant in research in chem¬ 
istry, and R R Jenkins, assistant w research in 
vegetable crops In addition, on July 1, Dr C S 
Pederson was promoted from associate to chief in 
research in bacteriology, while J C Marquardt and 
W F Walsh were promoted from assistants in re¬ 
search to associates in research m dairying and chem¬ 
istry, respectively 

Professor William H Hobbs, professor of geol¬ 
ogy at the University of Michigan, will sail for 
Europe on August 22 and remain on leave during 
the fall semester of the next academic year. He will 
attend the international Geographical Congress in 
Pans in September as the representative of the uni¬ 
versity and will participate in the excursion to the 
Sahara. 

Mr Collmak S Williams, paleontologist of the 
Amencan Museum of Natural History, returned on 
June 23 from Argentina, bringing more than thirty 
cases oi mammal remains of the Eocene period, un¬ 
earthed in Patagonia 

To make a collection of the birds of Trinidad for 
the Philadelphia Academy of Natural Sciences, H 
Radclyffe Roberts, o± Villa Nova, George It Clark, 
of Cynwyd, and W Wedgwood Bowen, assistant 
curator of birds at the academy and leader of the ex¬ 
pedition, have sailed for that island They will spend 
three months exploring the tropical forests 

Mr J It S wallen, of the Grass Herbarium, U S 
Department of Agriculture, has returned from a 
three months’ trip to Texas and northeastern Mexico 
The object of the field-work was to study and collect 
the grasses of the region Especial attention was 
given to the distribution of species in the border re¬ 
gion of both countries 

Dr Herman Prinz, professor of pharmacology in 
the Medical School of the University of Pennsylvania, 
lectured from July 10 to 15 at the University of 
Frankfurt 

Dr Alexander von Ltchtenberg, of Berlin, gave 
recently a lecture before the Royal Society of Medi¬ 
cine, London 

The James A Patten lecture in bacteriology was 
given at Northwestern University Medical School by 
Dr Arthur Isaac Kendall, of the department of re¬ 
search bacteriology, on July 22 The title of the lec¬ 
ture was “Observations upon the Filterabihty of Bac¬ 
teria, including a Filterable Organism Obtained from 
Gases of Influenza ” 

Princeton University announces that provision 
Juts been made for work toward advanced degrees in 


mathematical physics. During the fall term of this 
year graduate courses m this field will be offered by 
Professors E. P Adams, J. vonNeumann, £ P, 
Wigner, E U Condon and H. P Robertson Dr P. 
A M Dirac, of Cambridge, will lecture on the rela¬ 
tivistic formulation of quantum mechanics up to the 
Christmas vacation 

During the session of 1930-1931, the Mayo Foun¬ 
dation Chapter has held five regular meetings The 
list of speakers and their subjects are Professor D. E 
Mmmch, department of zoology, University of Minne¬ 
sota, “The Mine of an Insect”, Professor A E 
Jenks, University of Minnesota, “Excavating Amer¬ 
ican Prehistoric Culture—the Unique Art of Munbres 
Pottery”, Dr J H Mathews, University of Wiscon¬ 
sin, “Scientific Methods in the Detection of Crime”, 
Professor Ralph Linton, “The Life of the Mada¬ 
gascar Native”, Dr Walter M Boothb>, “Concepts 
of Relativity as Applied to Social Bridge” The 
officers for the coming year are President, Dr E S 
Judd, Vice-president , Dr A E Osterberg, and Sec¬ 
retary, Dr J L Bollman 

The International Congress on Radiology meets at 
Pans from July 26 to 31 Mme Mane Curie, co-dis¬ 
coverer of radium, is honorary president of the con¬ 
gress She will be presented with the gold medal of 
the Amencan College of Radiology Standardization 
of such a unit of measurement is one of the prin¬ 
cipal problems to come before the meeting Dr 
Launston Taylor, of the Bureau of Standards, and 
Dr Edwin C Ernst, of St Louis, will represent the 
Radiological Society of North America, and will be 
the United States members on the committee, which 
will consider tins matter of standardization Other 
delegates from the United States to the congress are 
Dr Albert Soiland, of Los Angeles, representing the 
American Medical Association, Dr Benjamin Orn- 
doff, of Chicago, representing the Amencan College of 
Radiology, Dr George Gner, of Pittsburgh, repre¬ 
senting the Amencan Radium Society, and Dr. 
George E Pfahler, of the University of Pennsylvania, 
representing the Amencan Rontgen Ray Society 

The late Samuel Betts, patent lawyer, by his will 
left $426,658 to Yale University Of this amount 
the residuary estate, $276,533, was left to Yale Col¬ 
lege, $50,000 to the Law School to provide books on 
patent law, a like sum to the Art School for use in 
collecting representative works by Yale graduates or 
other Americans distinguished in the arts, and $50,- 
000 to the Yule University Library $100,000 is left 
to the Kingsley Trust Association, otherwise known as 
the Scroll and Key Society, and $5,000 to the Yale 
alumni fund through the class of 1875. 
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Mb William K Vanderbilt's yacht Alva, left 
Northport, Long Island, on June 7, for a voyage of 
exploration around the world during which specimen* 
of marine life will be collected Special equipment 
has been installed on the Alva for collecting and pro- 
serving the marine specimens which will be brought 
to the Vanderbilt Marine Museum at Centerport, 
where specimens gathered during the paHt twenty-fi\ p 


years are to be found The trip of the Alva, which 
will take several months, will include the Panama 
Canal, Galapagos Islands, the Society Islands, Samoa 
Islands, the Fijis, New Hebrides, New Caledonia, 
Australia, the south coast of Now Guinea, the 
islands of Flores, Java, Sumatra, Singapore, Burma, 
Ceylon, the Red Sea, the Mediterranean and then 
home by the Canaries and the Windward Islands 


DISCUSSION 


THE DECLINE IN THE AVERAGE LENGTH 
OF LIFE 

In Science for July 20, 1929, 1 H C Forsjth dis¬ 
cussed “The Decline in the Average Length of Lite” 
and concluded that “the average length of life—or at 
least the expectation from age 10—is already going 
down It will be noted that the expectation lroin 
Age 45 to 50 is the lowest of which we have any 
record—and is still going down, not up " In a letter 
in Science for September 13, 1929, 2 Mr J T Ityan 
Criticizes Professor Forsyth’s conclusions as unjusti¬ 
fied He explains the apparent increased mortality 
at advanced ages on the ground that the reduction in 
infant mortality and in deaths from communicable 
diseases (later specifying croup, diphtheria and small¬ 
pox) has postponed death in those who were thus 
saved IJe concludes that these prolonged lives are 
usually sustained by diminished vitality and would 
therefore lower the average general health of the 
community The effect of this lowered average gen¬ 
eral health of the community would manifest itself 
later by an increased death-rate at early advanced 
ages 

Apart from the question of the influence of these 
lives saved m early life on the lowering of the average 
general health of the community, which is debatable, 
there is a fallacy in the bases for Mr Ryan's con¬ 
clusions to which I desire to call attention 

Professor Forsyth's figures indicate an increased 
death-rate at advanced ages which is remarkably con¬ 
centrated at age 70, although it extends back as far 
as age 40 The last statistics which Professor Foisyth 
quotes are for the year 1927 A man dying in 1927 
at age 40 would have been born in 1887 The penod 
of his infancy (first 2 years, according to pediatri¬ 
cians; 7 years, Oxford Dictionary) would have ex¬ 
tended, using the larger figure, through part of the 
year 1894. 

Fatal forms of croup are, practically without excep¬ 
tion, diphtheria. Although diphtheria antitoxin was 
discovered by v Behring in 1892, its practical pro* 

& ScnXNCX, 70* 85, 1989 

* Bounce, 70 860, 1929. 


Auction was first made possible by the work of Roux, 
reported in 1894 The influence of its general use, 
even in Boston, where its exhibition—notabl> in the 
highly efficient massive doses—was practiced earlier 
than elsewhere throughout the country, began to ap¬ 
pear in tho death-rate from the disease in 1899 Since 
the maximum mortality from diphtheria occurs at 
ages two to five it is evident that few if any persons 
dying at age 40 m 1927 could have been saved by 
antitoxin from diphtheria during the early years of 
their lives Diphtheria prophylaxis with toxin-anti- 
toxin or toxoid has been earned out only in recent 
yeare 

There is little evidence that the practice of vaccina¬ 
tion had any greater influence on the mortality rate 
m the penod 1887-1927 than during the preceding 
generation Scarlet fever antitoxin was introduced in 
1923 The use of convalescent serum m measles and 
anterior poliomyelitis is of recent development The 
mortality from whooping-cough still remains high 

Finally, diarrheal diseases, which were the most 
potent killing agencies among the young, continued 
to be active up to the decade 1910-20 The growing 
practice of Pasteurization of milk then began to pro¬ 
duce the most marked lowering of the death-rate 
among infants of any known prophylactic or thera¬ 
peutic treatment for any disease The man of 40, 
dying m 1927, however, could not have been helped 
m infancy by this procedure 

It is clear that the lowering of infant mortality or 
that due to the commnmcable diseases, upon which 
Mr. Ryan bases his strictures on Professor Forsyth's 
conclusions, could have had little or no influence on 
tbe death-rates of individuals age 40 in the year 1927, 
with which Professor Forsyth's study deals If this 
is true for the man dying at 40 years of age in 3927, 
it is of course much more true for the more advanced 
ages and for the years preceding 1927 

If Mr. Ryan's thesis—that the lives saved in infancy 
will be associated with a lowered average general 
health at later ages and a resulting higher mortality 
at early advanced ages—is correct, the outlook for 
the future is even more serious than Professor For- 
***** paper indicated Tihotht Luey 
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NEW PALEONTOLOGIC EVIDENCE ON THE 
AGE OP THE METAMORPHIC SERIES 
OP NORTHEASTERN WASHINGTON 

The three northeastern counties of the state of 
Washington—Ferry, Stevens and Pend Oreille—are 
covered m the mam by outcrops of metamorphosed 
sedimentary rocks The outcrops are in isolated fault 
block hills, and stratigraphic relationships are ob¬ 
scure Weaver, in his report on the mineral resources 
of Stevens County, 1 divides the sediments into twenty- 
one formations, all included m the Stevens series 
This is a thick senes of alternating argillites and 
quartzites with lenticular beds of limestone Weaver 
states that “the several divisions or stratigraphic 
members which have been grouped under the Stevens 
senes are entirely nonfossiliferous ” 2 On the basis 
of possible lateral continuity with the Pend Oreille 
senes of British Columbia he states that the upper 
members of the Stevens series arc of the same age, 
possibly upper Paleozoic, and that the lower mem¬ 
bers of the Stevens series may represent the lower 
and middle Paleozoic 

Very little has been added since to this statement 
of age Previously, Shedd had stated that the only 
locality in the limestones of eastern Washington 
where he knew of fossils being found was m the 
undifferentiated limestones north and east of Spring- 
dale. 8 The fossils appeared to be corals Some 
cnnoid stem segments have been found near Republic, 
Ferry County From the coral and cnnoid remains 
and from the apparent relationships of the Stevens 
senes with beds in Bntish Columbia, the age of the 
Stevens senes bus been given as Carboniferous, at 
least in part 

Dr Culver and Dr Jones, of the State College of 
Washington, have brought m some additional fossils 
from the Stevens series, and these give definite evi¬ 
dence of the age of the deposits One collection was 
blasted from the undifferentiated limestone six miles 
north of Chewelah, Stevens County The limestone 
is reddish in color, dense, sandy, and bears thin lenses 
of impure argillite Specimens of Kutorgina ctngu - 
lata (Billings) are abundant and a few fragments of 
free cheeks of trilubites occur K ctngulata is con¬ 
fined to the Lower Cambrian in its numerous occur¬ 
rences, so it is certain that this portion of the Stevens 
senes is Lower Cambrian in age 

The Mission argillite occurs two miles east of Daisy, 
Stevens County. Two specimens of a peleoypod were 
found there These appear to belong to the genus 

iCE, Weaver, Washington Geol Surv, Bull No. 20, 
1920 

* Idem, p £2 

* Solon Shedd, Washington Gaol Surv., BitiL No. 4, 
p 128, 1914. 


Pdleoneilo, which is moat eommon m Devonian rocks, 
but which ranges to Trnsaic* Some graptolites of 
the Monograptus type were found in the Mission 
argillite north of Colville, Stevens County. Mono* 
graptus u confined to Silurian and Devonian rooks, 
and this occurrence, together with the occurrence of 
Paleonetlo, indicates Devonian age of the Mission 
argillite A coral from the undifferentiated limestone 
north of Colville appears to be a Favtmtes Some 
Fusuhna’liko foramimfera were found in the same 
area 

It seems quite possible that the metamorphie senes 

of northeastern Washington represents most of the 

Paleozoic periods, and that careful search in the area 

will disclose definitive fossils in most of the members 

of the Stevens senes ^ ^ 

C C Bbansoh 

Brown University 


THE BASAL-METABOLIC RATES OF 
VEGETARIANS 

The work of Benedict and Roth 1 published in 1913 
indicated that there is little, if any, difference between 
the basal-metabolic rates of vegetarians and non- 
vegetan&ns. 

Consistent sub-normal results for the basal-metabo¬ 
lic rates of long-time vegetanana led the wnters of 
this paper to present the following data. 

The group chosen for intensive study consisted of 
girls—nurses in training at a vegetanan samtanum— 
between the ages of eighteen and twenty^lre, and 
living under uniform conditions of diet, work and 
gcncitil environment No subjects who were more 
than 10 per cent over or under weight, or who 
showed symptoms of poor health or other abnormal¬ 
ity, were included m the group The determinations 
were all made with the same apparatus and at the 
same time of day, before the girls left their beds in 
the morning The Du Bois standards of normality 
were used as the basis of comparison 

Five girls were classed as life-long vegetarians, 
having never eaten meat of any land in their lives. 
Their average basal-metabolic rate was 14 per cent 
below the normal of Du Bois Ten girls were classed 
as long-time vegetarians, having been non-meat-eaten 
for five years or more Their average basal-metabolic 
rate was 12 per cent below normal. 

As a check on this work, the basal-metabolic rates 
of twenty-six non-vegetarian girls were determined, 
with the same apparatus and under conditions as 
nearly parallel as possible. Their average basal* 
metabolic rate was 4 per cent, below normal 

Comparison of these results with the basol-mcUtbo- 
Be rates of short-time vegetarians seems to phow that 

i Jour. Biol Ch&fa, 20: 281, 2912. 
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a long period of vegetarianism is necessary if the 
rate is to be noticeably reduced. 

A fuller account of this work will appear elsewhere 

Glen Wakeham 
Louis A Hansen 

University or Colorado 

REACTION OP THE CONTENTS OF TRICHI- 
NELLA SPIRALIS CYSTS 

The late Dr Allen J Smith, former professor of 
pathology m the University of Pennsylvania, added 
crushed TrtchtneUa spirahs (Owen) cyBts from a hu¬ 
man muscle to ordinary agar medium tinted blue with 
litmus indicator The cysts were found in a portion 
of the pectoral muscles of a badly infested human 
cadaver (U. of P. Path Mus. 37) in the dissecting 
room. There resulted a pink color indicating an acid 
reaction. He suggested to the writer, in 1925, to 
carry on this unpublished work and endeavor to deter¬ 
mine the reaction of the contents of such cyBts m rats. 

Feeding rats with tnehinosed meat, secured through 
the late Dr B H Ransom, of the Bureau of Animal 
Industry, Washington, heavy infestation was secured 
in one month. It was deemed advisable to allow three 
months to pass before beginning work on them 
Numerous cysts were found after lapse of that period, 
the regions of highest infestation being the diaphragm 
and intercostal muscles. The nematode larvae were 
found singly in the cysts, which measured 0 33 x 016 
nun. The rats became fat and exhibited all the signs 
of general well-being 

Upon ordinary agar medium, having phenolphtha- 
lem indicator over the surface, were placed twelve 
capsules They were then crushed between two needle 
scalpels and it was observed that the indicator turned 
pink—showing the presence of an alkali. This was 
repeated with the same result 

To the contents of other cysts crushed on agar 
Rosohe aeid indicator was added. This resulted in a 
pink color, after a half-day well protected from the 
air. This acid indicator has a pH range of 6 9-8 

A series of Clark and Lub’s sulfonphthalem dibasic 
amds were employed as a comparator set to determine 
the pH. This resulted in failure. The indicators are 
too delicate to enable one to note color changes under 
the microscope. Crushed cysts on a white china dis¬ 
secting plate and on plaster of Pans impregnated with 
pheooiphthatew indicator gave a pink color in four 
out of fourteen. Allowing cysts to dry, crushing 
them, and then adding indicator, resulted in no 
change. 

It m evident that in order to determine the contents 
of sptrahs cysts it is not feasible to use 

the colorimetric method. Dr Smith noted an acid re- 
aettosr However, these results seem to point to the 
presence of an alkalin substance. To cheek tins one 


would need to determine if the contents would form 
a definite crystal that has a polarising color reaction 
distinctive for some base Some investigator with 
apparatus available could employ Barber's pipettes on 
a micro-dissecting apparatus to draw out the fluid to 
test Or, bettor to employ an electrometric poten¬ 
tiometer with glass needle electrodes as has been done 
m entering single cells Electrometrically one can 
show the exact pH, one characteristic, and a step fur¬ 
ther in determining the contents of Tnchmella cysts 
Its importance lies in the fact that it is not known 
what enables larvae to remain viable in this infective 
stage up to twelve yean 

W. P. N Canavan 

Medical Laboratory, 

University of Oklahoma 

SEX IN THE LOUISIANA OYSTER, OSTREA 
VIRGINICA 

As far as the writer is aware, it has been stated by 
every worker in the field that the Eastern American 
oyster, Ostrea vtrgtmca Gmehn, is a dioecious species. 
The oyster of the Gulf Coast is considered to be iden¬ 
tical with the Atlantic Coast form A study of sex 
in the common oyster of the Louisiana coast made 
during 1929 and 1930 indicates, however, that 
although the sexes of this animal are usually mor¬ 
phologically separate, the oyster is regularly a pro- 
tandrous hermaphrodite. 

Approximately 1,000 individuals were carefully 
examined during the spawning season with reference 
to sex, size and position in relation to other oysters 
Smears of the gonad of each, stained with eosin and 
iodine, were used in determining sex Oysters whose 
gonads were destroyed by bucephalus or which con¬ 
tained no typical npe sexual products were discarded, 
together with other oysters growing in the same 
cluster. 

The sexes were found to be present in almost equal 
numbers, 371 S to 373 9 When the ratio of the 
sexes was examined m relation to size, however, a 
striking fluctuation appeared Of oysters 40 mm 
or less in body length, there were 220 3 to 68 9, 
while of oysters over 40 mm in length there were 
151 g to 315 9. As an even clearer illustration of 
this reversal, of oysters 20 mm or less in length, there 
were 50 & to 5 9, while of oysters over 80 mm in 
length there were 7 $ to 48 9. These figures would 
seem to the writer to indicate that individuals of 
0 wgimea first become sexually mature as males, 
and that with increase in size there may be & change 
of sex to female. This sex-metamorphosu would seem 
usually to occur at a body length of about 40 m 

Further data, as given below, indicate that under 
certain conditions this sex-metamorphosis doss not 
occur, and incidentally show that we are not here 
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dealing simply with a differential growth rate or death 
rate for the two sexes 

Among oysters over 40 mm in length, and growing 
singly, that is, not in the near neighborhood of other 
oysters, there were 34 £ to 131 9 Among oysteza 
of length similar to the above, which, however, were 
growing in compact dusters of two or more indi¬ 
viduals, so that the valve margins of the associated 
oysters were less than 40 mm apart, there were 85 £ 
to 82 9 Among oysters of this same length, grow¬ 
ing m dusters, but whose valve margins were sepa¬ 
rated from those of their neighbors by 40 mm or more, 
there were 27 £ to 46 $ The clusters of dosdy 
associated individuals were almost always composed 
of oysters of dissimilar sex Thus, the dose associa¬ 
tion of large oysters seems to cause some members 
of the group to be male, while individuals of this same 
size, if growing singly, are almost all females The 
figures given above dealing with dusters of less closely 
associated individuals indicate that the likelihood of 
large oysters being mole decreases rapidly with in¬ 
creasing distance from associates 
Small oysters, no matter what their position rela¬ 
tionships to other oysters, are almost always males 
Nine morphologically hermaphroditic individuals, 
irregularly placed as to size- and position-relation¬ 
ships, were found, an incidence of about 1 per cent. 

The experimental control of the sex of oysters has 
been accidentally accomplished on a large scale in 
Louisiana, in the following manner 
Oysters growing m natural dusters are usually 
more than half of them males. The oyster planters 


of the Btate often break up these dusters and re-bed 
the individuals singly to grow for market When 
these singly bedded oysters, presumably over half of 
them males at the tune of replanting, are taken up 
during the next year’s spawning season, almost every 
one is found to be a female 

A more detailed description and discussion of the 
data obtained is m preparation • 

M 0. Burkknroad 

Louisiana State Department op 
Conservation, in cooperation with 
Department or Zoology, Tulane 
University 

CORRECTION ON PSYLLID-YELLOWS 

In the issue of Science for December 20, 1929 
(lxx, 1825), on pAge 615, there was an article pub¬ 
lished on “Transmission Studies with the New Psyl- 
hd->cllows Disease of Solanaceous Plants” This 
disease was previously described bj Dr B L Rich¬ 
ards, of the Utah Agricultural Experiment Station, 
who first associated the Ps> Uid insect with the trouble 
on potatoes The report on the damage to the early 
potato crop, and the description of the symptoms on 
potatoes was likewise made by the same investigator 
The work reported on in the article was based on Dr 
Richards’s first description and association of the in¬ 
sect with the disease 

III order to clear the confusion that exists on the 
original association of the Psvlhd with the disease, 
this explanation is deemed highly necessary 

A M Binkley 

Colorado Agricultural College 


SCIENTIFIC BOOKS 


Plant Life through the Ages A Geological and 
Botanical Retrospect By A C Sfward 601 pp. 
140 figs including 9 reconstructions of ancient land¬ 
scapes drawn by Edward Vulliamy Macmillan 
Co, New York, 1931 

This book is written for the layman as well as for 
the student of botany and geology, and in the words 
of the author is designed “to illustrate the nature of 
the documents from which geologists have compiled a 
history of the earth, or at least such scraps of history 
os can be written from the material that is available: 
to give some account of the methods employed in the 
interpretation of the documents and to present in 
language that is not unnecessarily technical a sum¬ 
mary of the more interesting results obtained from 
the records of the rocks which throw light on the 
development of the plant world.” 

It is charmingly written and has a distinct literary 
flavor, and will undoubtedly enable many to obtain 


a comprehensive view of a wholly unsuspected past 
of the plant world The special student will find 
it equally useful because very little that has been 
contributed to this and cognate sciences in late years 
has escaped the author’s intellectual curiosity, os is 
attested by the very useful bibliography. 

The general plan leads the reader from an intro¬ 
ductory consideration of the elementary facts of his¬ 
torical geology, the manner of preservation of fossil 
plants, and the classification of plants, through a 
brief discussion of pre-Cambrian life and that of the 
earlier Paleozoic (Cambrian, Ordovician and Silurian 
periods), to a more detailed account of the earliest 
fairly well-known land plants of the Devonian. The 
later Paleozoic, appropriately enough since the florae 
in their variety and our knowledge of them is so much 
more complete, has three chapters devoted to its con¬ 
sideration There follow chapters devoted to the 
Tnassic, Jurassic, Cretaceous, Tertiary and Quater- 
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nary, and a final chapter discussing the more general 
questions growing out of the story related in the pre¬ 
ceding part of the book 

Naturally in such a limited compass much must be 
omitted—a bare catalogue would occupy much more 
space—and Professor Seward has had to select, partly 
with a view to continuity m the narration This is 
done with a skill and a lack of dogmatism which ir w 
pleasing contrast to some of his more youthful work 
Tho illustrations also are one of the noteworthy fea¬ 
tures of the book Tables of geologicul and geo¬ 
graphical distribution, together with maps—both dis¬ 
tributional and paleogeographic—are added to the 
chapters devoted to the botamcally more important 
periods In all the reader is furnished with an eusj 
and satisfactory guide which will enable him to delve 
as deeply as he may wish into the technical litera¬ 
ture Nothing that has been written on the subject 
approaches the present book as an introduction to 
professional study m paleobotany, especially in its 
broader and more cultural aspects 

A few slips have been noted, such as calling the 
Black Hills a spur of the Rocky Mountains, the locat¬ 
ing of Staten Island off the west coast of North 
America, the “salt lakes in the Newark series” and 
the placing oi the Album singe first in the Upper and 
then in the Lower Cretaceous, but it is perhaps carp¬ 
ing to mention such \cry minor blemishes in a work 
which is so exceedingly well done as a whole 

There are a number of geological concepts that are 


taken for granted which are open to question, par¬ 
ticularly in the section devoted to geological cycles—a 
belief that has appealed to many geologists, but which 
is wholly subjective Nor are the folding of strata 
and the elevation of mountains interchangeable terms 
There is also a lack of appreciation of continental 
sedimentation, other than lacustrine, particularly in 
connection with the discussions of the Old Red sand¬ 
stone, the Gondwanas, Tnassic, Wealden, etc, and a 
too easy acceptance of red beds as indicative of and 
climates Although he does not accept it, the author 
might be said to flirt with the Wegener hypothesis, 
although, as has been frequently pointed out, its ac¬ 
ceptance raises more difficulties—distnbutional and 
climatic, not to mention geophysical—than it solves. 

It may well be doubted if there is the implied 
change in floras at the Paleozoic-Mesozmc boundary, 
and although it is perhaps wholly a matter of opinion 
the reviewer has grave doubtB regarding the relatively 
late appearance of the first land floras Paleobota- 
msts are at present m about the state of mind on 
this question as were paleozoologists a couple of gen¬ 
erations ago regarding the similar question of the 
time of appearance of marine life 

Despite these criticisms, the verdict must go to the 
author, for they are more than counterbalanced by 
the pleasing character and meritorious qualities of 
the book as a whole 

Edward W Berry 

Johns Hopkins University 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN INEXPENSIVE LIGHT SOURCE FOR A 
PORTABLE MICROSCOPE 
Wb have devised an inexpensive portable light 
source for a high and low power portable microscope 
There are certain obvious situations in which this ap¬ 
paratus is of value (a) During a surgical operation 
fresh frozen microscopic sections made from tissue re¬ 
moved while the operative procedure is in progress 
can be passed around among spectators and student s 
in an amphitheater and give a vivid picture of the 
disease which the surgeon is trying to combat (b) 
The apparatus furthermore lends itself admirably to 
teaching histology, pathology or biology, when occa¬ 
sion arises requiring a demonstration to a class of a 
certain feature or features in a microscopic prepara¬ 
tion. (c) There is also possible application for the 
apparatus when one is doing blood or spinal fluid cell 
counts in a home (d) Botanists and entomologists 
in field work have a need for such an apparatus 
The essential features of the apparatus are a small 
portable microscope, such as the Spencer Lens Com¬ 
pany demonstrating microscope, No 96, and a light 


source (Fig la) The light source is composed of 
a lamp and reflector from a flash light, a hinge- 
topped metal cose, containing two standard dry cells 
and a rheostat switch which allows two different 
degrees of light, bright and dim (Fig lb) 

The lamp house is fastened to the base of the micro¬ 
scope with two screw clamps (Fig la) The flash 
light lamp is dissembled from the usual tubular 
handle and the outer collar with Bcrew threads is 
soldered to the hinged lid of the lamp house When 
the lid is closed, the center of the lamp makes an 
electrical connection, with a base plug bj spring con¬ 
tact (Fig lb) The dry cells are held in place by 
spring contact carriers which convey electrical energy 
to the rheostat switch. Resistance for this switch is 
formed by about 3 feet of fine annealed wire wrapped 
on a wood pulp spindle and insulated from the metal 
housing by sheet mica The inside of the lamp hous¬ 
ing is lined with paste board as an insulating medium 
Parts of the apparatus that will deteriorate can be 
bought in any electrical goods store 
The apparatus with the self-contained light source 
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Fig 1a Assembled apparatus with the microscope in 
position on the lamp house The hinge for the cover 
and screw clamp holding it m position are illustrated 
The switch key is revealed well down on the side of the 
lamp house 

Fig lb A diagram illustrating the internal con¬ 
struction of the apparatus. In this sketch the lamp 
house is opened with the hinged top lid turned down 
The flash light and its center contact are shown on the 
inside of the lid In the base are the two standard dry 
cells with their electrical connections and contact damps 
with tho rheostat switch and center spring contact for 
completion of the electrical circuit to the lamp 

is especially useful because one can view microscopic 
sections from any position in a room or teaching am¬ 
phitheater regardless of relationship to window or 
other light source Harold D Caylor 

Truman E Caylor 

B uutton, Indiana 

APPARATUS FOR RAPID DRYING OF 
SOLUTIONS 

In determining the solubility of strontium nitrate, 
samples of the solution were dried in ordinary weigh¬ 
ing bottles As the water evaporated off, a crust was 
formed over the top which cut down materially the 
rate of evaporation Splashing resulted when heated 
in an oven at 100° C At 70° in a dosed electric 
drying oven as long a time as two weeks was re¬ 
quired to dry a sample An dectnc oven with circu¬ 
lating air not being available, the simple apparatus 
shown in the figure was devised It consisted of ma¬ 
terial found in any laboratory A was a 4 litre wide 
month salt bottle The bottom was removed by plac¬ 
ing sulfuric and in it to a depth of one centimeter 
and adding a little water The heat developed broke 
the bottom out It was inverted on tripod B and 
firmly held m place by means of four copper guy 
wires C having hooks made of bent nails at D An 
annular ring of plaster of Pans was constructed at 
E using a cylinder of thin sheet aluminium to hold 



it in place A wire gauze F was placed over the 
plaster to support the bottles NN. A frame of 
copper wire G was placed 1 cm above F This kept 
the bottles from tipping over The wire gauze per¬ 
mitted a free circulation of air through the appa¬ 
ratus The roof H was made of a piece of a tin 
can There was a space of one cm between the top 
of the bottle and the roof to permit the exit of air. 
It extended far enough beyond the aides of the bottle 
to prevent the access of dust I was a rubber stopper 
supporting the thermometer J K was an eleetrie 
light bulb supported at such a height that air could 
pass freely through the mouth of the bottle. Bmoke 
from a lighted cigarette followed the path indicated 
by the dotted lines L-M A 160 watt Mazda lamp 
maintained a temperature of 110° C , a 100 watt 
lamp, 70* C. At the latter temperature, 16 nl 
samples of a 40 per cent solution of strontium ni¬ 
trate (approximately saturated at room temperature) 
evaporated to dryness in 24 hours. This oompareS 
with the two week period in the closed oven. 

A narrow strip of filter paper placed m the sta¬ 
tion and extending above the surfaee of the solution 
facilitates evaporation without splashing. It, of 
course, should be dried, before bring weighed with 
the empty bottle, in the same manner as the evapo¬ 
rated sample is dried before the final weighing. 

Various alterations suggest themselves. A beating 
eoil supported on a arias frame in tbs month rifig 
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bottle can be substituted for the lamp* This gives 
a more uniform temperature distribution. Different 
materials might be used in the construction Dned 
air might be passed through the apparatus This 
would be advisable if working at room temperatures 
However, at 70° C the difference between the mois¬ 


ture holding capacity of the air and the actual mois¬ 
ture content of the air of the room is so large that 
drying the air would hasten the evaporation only 
slightly. 

Wabbsn W Ewing 

IiSHiQH University 


SPECIAL ARTICLES 


THERMOELECTROMOTIVE FORCES PRO¬ 
DUCED BY A MAGNETIC FIELD 
In studving the effects of mechanical strain and of 
magnetization on the thermoelectric qualities of met¬ 
als, Sir William Thomson 1 saw, with characteristic in¬ 
sight, that these two agents affecting thermal emfs 
were only speciul cases of a more general condition 
He says, “Physical agencies having directed attribute 
and depending (as all physical agencies we know of 
except gravitation appear to do) on particular quali¬ 
ties of the substance occupying the space acioss or in 
which they are exerted, are transmitted or permitted 
with different degrees of facility in different direc¬ 
tions if the substance is crystalline 99 Continuing, he 
enlarges upon this point of view and says, “Another 
very genera) principle is, that any directional agency 
applied to a substance may give it different capacities 
in different directions for all others ” 

The interpretation to be put upon these statements 
appears to be something like this, suppose two pieces 
of the same metal as m Fig 1 are joined at A If 



AB shows properties along its length different from 
those along AC, they will serve as a thermocouple 
For instance, if AB is crystalline with its axis ex¬ 
tended along the length and AC has the same struc¬ 
ture cross w ise, then if AB conducts heat, electricity 
or toy other agent along its length differently from 
*Mathematical and Physical Papers, 2. 267 


what AC does, these two elements will serve as a 
thermocouple, even though they are the same chem¬ 
ically 

By any means whatsoever, therefore, if we can 
give to AB and AC different structures so that they 
behave differently when placed in the path ot some 
physical agent, we shall be able to find a thermal emf 
set up between the two elements Either by stretch¬ 
ing or by magnetizing a substance we accomplish just 
this effect Thus we find a thermal emf between a 
stretched and an unstretched portion of a conductor 2 
We also discover a thermal emf between a perma¬ 
nently magnetized and an unmagnetized section of the 
same piece of ferromagnetic wire 8 

A variation ot this is shown in Fig 2 where a con- 
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tmuous iron or nickel wire is bent into a U-shaped 
fora and placed between the poles of an electro¬ 
magnet Let one bend of the wire B be kept at the 
temperature of steam while the other F is maintained 
at freezing temperature When the electromagnet is 
excited an emf occurs and a deflection of the gal¬ 
vanometer ensues One may look upon this arrange¬ 
ment of the thermocouple as a condition in whioh the 
two elements consist of longitudinally and trans¬ 
versely magnetized portions While the transversely 
magnetized sections, due to the very large demag¬ 
netizing factor, are not so strongly magnetized as the 
longitudinally magnetized portion, yet there is de¬ 
veloped in each element a structure different from 
that of the other They may, therefore, serve as a 
thermocouple This was all clearly set forth by Sir 

***** Bee., 12* 248, 1018. 

* Math, and ***«. Papers t, 2* 286 
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William Thomson in 1866 and has been theoretically 
discussed by Bridgman 4 

Iron and nickel wires, both annealed and unan¬ 
nealed, have been studied in this laboratory by Wm 
Boss His arrangement of apparatus was that shown 
in Fig 2 This work will appear shortly giving the 
details of the work A modification is now being ear¬ 
ned out by Stewart Seass m which the section BF of 
the iron and nickel wires is transversely magnetized 



Fig 3 


by a solenoid as in Fig 3 As was to be expected 
the direction of the current is opposite to that found 
by Boss In the preliminary experiments by Scans it 
appears that if the wire is transversely magnetized 
nil along the portion containing the junctions B and 



Fig 4 


F, as shown in Fig 4, little or no emf is set up be¬ 
tween B and F Structurally all parts of the wire 
are the same, and therefore no emfs are developed 
This is an important point 
In 1886 Ettingshausen and Nemst, 0 w studying the 
thermomagnetic effects in bismuth, came upon what 
they considered a new effect. If a plate of bismuth 
is heated at one end and kept cool at the other, as 
shown in Fig 5, a magnetic field normal to the plate 

*Phy* &ev, 31 22 1, 1928 
* Wiedemann *e Annalen, 29 343, 1886 
Journal de Physique, 6* 292, 1887 



Fig 5 


and to the direction of heat flow, sets up a longi¬ 
tudinal emf between the points B and F This has 
been called the thermomagnetic longitudinal potential 
difference 

If one regards carefully the disposition of the 
leads from the points B and F to the galvanometer, 
it will be seen that the Ettingshausen-Nernst effect 
appears to be a phase of the effect discovered by 
Thomson, a quarter of a century earlier 

Thomson’s point of view gives some reason for the 
emf development m his discovery An explanation 
is not so apparent when one considers the problem 
from the standpoint of thermomagnetic longitudinal 
potential difference It would seem to the writer that 
this relation between Thomson’s discovery and the 
later one by Ettingshausen and Nernst had not been 
sufficiently emphasized m the work which has been 
done on this subject In the papers bearing upon the 
thermomagnetic longitudinal potential difference there 
seem to be a great many discrepancies Little or no 
attention has been paid to the way in which the leads 
have been carried from B and F to the galvanometer 
This is highly important and accounts for many of 
the discrepancies between various investigators If 
there are two distinct effects present, at least one 
thing is very apparent, the majority of those who 
have studied the so-called Ettuigshausen-Nemst effect 
have hopelessly confused it with the effect found by 
Thomson 

From whatever point of view one takes this phe¬ 
nomenon there appear to be several factors which 
enter to produce the resultant emf This is a field 
which needs a great deal of careful investigation, 
both from the experimental and the theoretical sides 
As Campbell 0 says, it is “a vast and fascinating 

«<' Galvanomagnetic and Thermomagnetic Effects, 11 
P ▼ 
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domain, wherein dwell some of the mysteries of 
matter’ 1 

8 R Williams 

Faterwrather Laboratory or Par sics, 

Amherst College 

THE PRODUCTION OF DENTAL CARIES IN 
RATS FED AN ADEQUATE DIET 

One of the difficulties encountered by those who 
have been engaged m dental research has been the 
production of canes in expen mental animals In 
spite of the fact that diets huve been fed known to 
be deficient in one or more of the dietary factors con¬ 
sidered essential for normal dental development, there 
has been a striking absence of canes This fact alone 
is impiebsive and suggests strongly u luck of correla¬ 
tion between the adequacy of the diet from a chemical 
point ol view and the tendency of the diet to produce 
dental decay 

In a study made with rats on the effect of diet on 
dental development, we were surprised to find caries 
present in the normal control animals that were re¬ 
ceiving the stock ration used in our laboratory This 
ration (yellow coni 60, whole milk powder 30, linseed 
meal 6, alfalfa meal 3, sodium chloride I) has given 
excellent results over a period of three years and is 
believed to be adequate for normal dtntul develop¬ 
ment and dental maintenance In contrast to this, 
groups of rats receiving diets characterized by a high 
oatmeal, low calcium and low vitamin content, ga\e 
no indications whatsoever of dental decay, even 
though the dental structure was relatively soft 
When oatmeal was substituted for cornmeal in the 
stock ration, canes failed to develop Apparently, 
then, the cornmeal was responsible for the decay ot 
the teeth 

In making penodie examinations of the teeth, it 
was observed that impactions of cornmeal particle 
occurred usually in the lower molars This was fol¬ 
lowed in a few weeks by the formation of a small 
cavity which encouraged more impactions and subse¬ 
quently more extensive decay In many cases a com¬ 
plete destruction of one or more of the lower molars 
has been observed The upper molars were rarely 
involved and then to a much lesser degree than the 
lowers 

The tendency for cornmeal to become impacted has 
been found to be primarily a function of the size of 
the particle Cornmeal passing through a sixty-mesh 
screen appeared to have little or no tendency to 
become lodged in the crevices of the molars Accord¬ 
ingly, when a group of rats received the stock ration 
containing cornmeal of this degree of fineness, there 
was no evidence of decay at sue months Another 
group receiving cornmeal that passed through a 


forty-mesh screen showed slight decay at three 
months, and at six months the crowns of the central 
molar teeth were destroyed In the case of the rats 
which received the fairly coarse meal as supplied by 
a milling concern, canes was initiated at about eight 
weeks and at six months practically all the lower 
molars were involved in extensive decay 

Attempts to prevent decay of the teeth by the 
addition of cod-liver oil or orange juice, supplying 
liberal amounts of vitaminB A, D and C, or by forti¬ 
fying the ration with calcium carbonate or tncalcuum 
phosphate have been of no avail In view of these 
results it is difficult to accept the theory that dental 
canes is due pnm&nly to a vitamin or mineral defi¬ 
ciency of the diet The results rather are in strong 
support oi a not at all modern point of view, namely, 
that the cause of dental decay is the decomposition, 
most likely by acidunc and acidogemc b&ctena, of 
certain foodstuffs held by the teeth in some way or 
other 

Those who in recent years have emphasized the 
importance of the diet from the standpoint of vita¬ 
mins and minerals as a means of preventing caries 
or of checking the progress oi caries m human teeth 
have overlooked or perhaps have ignored the fact 
ihut in changing from a deficient to an adequate diet 
there have no doubt been marked changes effected 
besides the increase in vitamin and mineral content 
of the diet The inclusion in the diet of greater 
quantities of fruits, vegetables and dairy products 
necessarily reduces the consumption of those foods 
which, because of their consistency and chemical 
make-up, have a tendency to be retained by the teeth 
and upon subsequent decomposition probably cause 
decay of the teeth That the quantity of these par¬ 
ticular foodstuffs consumed is an important factor is 
indicated by the fact that in a series of experiments 
in which various mixtures of cornmeal and oatmeal 
were used in compounding the stock ration a gradual 
increase m the frequency and seventy of canes was 
observed as the amount of cornmeal was increased 
Similar observations havo been made in the case of 
other expenmental diets in which different amounts 
of cornmeal were used The increase m the diet of 
the so-called “protective” foods is no doubt also 
ucoompomed by a change m the physical properties 
of the food mixture as it exists in the mouth, result¬ 
ing possibly m a marked decrease in the tendency of 
food to be retained by the teeth There is also the 
possibility that the consumption of certain fruits, 
fruit juices or vegetables is accompanied by a definite 
cleansing of the teeth comparable perhaps to the 
conscientious use of a tooth brush in conjunction with 
an effective tooth paste 

In view of the results of the experiments described 
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above, it would appear desirable to give some atten¬ 
tion in human dental studies to the physical proper¬ 
ties of individual foods and of food mixtures with 
respect to their tendency for retention by the teeth. 
The elimination from the diet of foods that are diffi¬ 
cult to remove from the teeth would perhaps go far 
in wiping out dental oanea. It is also apparent from 
the results that a diet considered adequate merely 
from the chemical point of view is not necessarily a 
guarantee against dental decay 

C A Hoppert 
P A. Webber 
T L Canniff 

Department or Chemistry, 

Michigan Stats College 

THE EFFECT OF EPINEPHRIN-FREE SUPRA¬ 
RENAL EXTRACT ON THE SPECIFIC 
DYNAMIC ACTION OF FOODSTUFFS 

In previous publications we 1 described a new 
calorogeme principle obtained from the suprarenal 
cortex or whole gland The active substance is com¬ 
bined in the lipoid fraction and can be extracted 
from the tissue with methyl or ethyl alcohol After 
concentration of the alcoholic extract m vacuo at a 
low temperature, the active protein-free lipoid is ob¬ 
tained by extraction with benzene or ether The water 
soluble extract of the lipoid contains epinephnn 
besides the active substance a Epinephnn, however, 
is less firmly bound by the lipoid and can first be 
removed by prolonged washing or mild acid hydroly¬ 
sis The calorogeme pnnciple, as we have pointed 
out, is unstable, but in the absence of oxygen we 
have found a preparation active after a period of 
6 months In our earlier work the extract was admin¬ 
istered orally but the effects were not always constant 
Given hypodermically, approximately one tenth to 
one fifteenth the amount is required, and the results 
have been much more consistent. 

In our clinical work we have noted that in many 
oases of asthenia, including myasthenia gravis and 
Addison’s disease, the beneficial results obtained 
diminished upon continued administration of the 
extract Daily administration of amounts to dogs 
sufficient to raise the basal metabolism 40 to 50 per 
cent would fail to maintain the increased metabolism 
after a few days This “fading” effect upon pro¬ 
longed administration of the extract has been ob¬ 
served in connection with the increased mechanical 
efficiency and disappearance of the abnormal creatine 
excretion in certain asthenias that we have described. 

U B Koehler, Proc Soe Exp Biol and Med, 86: 
£86, 1828, A E Koehler and L. Eichelberger, Amr* 
Jour Phytiol, 80 2, 1828 

* A. E Koehler and L Eichelberger, /our, Biol Chest, 
67: XXXVHI, 1830. 


Is 3 depancmtjsed dogs and in 3 diabetic patieats 
we have noted that the extract degreases the anger 
elimination (40 to 60 gms daily). One severe diabetic 
patient studied failed to show any such change. After 
3 to 4 days the sugar elimination again returned to its 
former level even upon giving the extract, 

In connection with the “fading” action we have 
noted a diminution or disappearance of the specific 
dynamic action of foodstuffs The following results 
were obtained after various periods of medication A 
normal control run was first obtained before treatment 


was started 

a 

Subjects studied 

0 5 gm protoin gelatine (or egg white) per kilo 
orally 

S D A completely eliminated 

S D A materially depressed 

S D A no change ~~ - - 

0 3 gm alanine per kilo intravenously 

S D A eliminated - - 

S D A materially depressed 

0 5 gm glucose per kilo intravenously 
SPA eliminated 
S D A materially depressed 


Cases 


6 

8 

1 

1 

2 

4 

4 


Normal dogs 

20 gms meat per kilo 

8 D A completely eliminated 
2 5 gms alamne per kilo orally 

SPA completely or nearly eliminated 
2 5 glucose orally 

SPA completely eliminated . - 
SPA markedly dep re ss e d — -- 


Cases 

4 

2 

10 

8 


The rapidity of disappearance of the specific dy¬ 
namic effect appears to be dependent upon the dosage 
and upon the duration of the period of medication 

Alimd E. Eokbus 

Potter Metabolic Clinic, 

Santa Barbara Cottaor Hospital 
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THE METALS IN ELECTROCHEMISTRY 1 

By Professor LOUI8 KAHLENBERG 

UNIVERSITY OF WISCONSIN 


About two thirds of the chemical elements leoog- 
nized at present are metals Of these seven, namely, 
copper, gold, iron, lead, mercury, silver and tin, havo 
been known since prehistoric tunes Antimony and 
bismuth were discovered by Basil Valentine in 1450, 
zinc by Paracelsus in 1520, and arsenic by Schroetler 
m 1694 In the latter half of the eighteenth century 
ten metals were discovered, namely, chromium 1797, 
cobalt 1773, manganese 1774, molybdenum 1782, 
nickel 1751, platinum 1741, tellurium 1782, titanium 
1789, tungsten 1781 and uranium 1789 During the 
nineteenth century about forty-two new metals were 
discovered. Of these forty-two metals, about twenty- 
six were reported before 1850, and the remaining 
sixteen were recognized during the latter half of the 
century—fourteen of them being isolated before 1890 

1 Presidential address at the meeting of the Electro¬ 
chemical Sodety, Birmingham, Alabama, April 24, 1931 


Radium and lutecium were discovered in the twen¬ 
tieth century 

Thus most of our metals were discovered m the 
nineteenth century, particularly during the first half 
of that period, and during the three decades from 
1860 to 1890 The reason for this lies mainly in the 
fact that electrolysis came into use with the electro¬ 
lytic decomposition of water effected by Nicholson 
and Carlisle in 1800, and the introduction of prae* 
tical spectroscopy by Bunsen and Kirehhoff in 1800 
Electrolysis and spectroscopy, then, have greatly in¬ 
creased the number of metals (and also other ele¬ 
ments) that we now know. Indeed, the finding of 
another new metal was so common during the nine¬ 
teenth century that such discoveries almost became 
monotonous To be sure new elements have also been 
found by purely chemical means, that is to say, with¬ 
out electrolysis or spectroscopy Moreover, the 
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periodic system of the elements as promulgated by 
Dimitri Mendelejew and Lothar Meyer suggested the 
existence of new hitherto unknown metals which were 
very soon found Furthermore, the discovery of 
radium in the present century has resulted in finding 
other elements that are radioactive In fact the pur¬ 
suit of radioactivity has rivaled in intensity the 
efforts directed toward spectroscopy which date back 
to the latter half of the preceding century 

Now, while the metals are numerous, it is neverthe¬ 
less true that the atmosphere and the great bulk of 
the oceans and the lithosphere as we know them are 
non-metalho, consisting largely of oxygen, hydrogen, 
nitrogen and silicon, though to be sure the latter has 
certain metallic qualities* It has been estimated by 
F W. Clarke that aluminum, the most abundant 
metal in the lithosphere, is present to the extent of 
7.90 per cent , and iron which is next in order to the 
extent of 4 43 per cent, calcium, magnesium, sodium 
and potassium forming 3 44, 2 40, 2 43 and 2 45 per 
cent of the earth’s crust respectively All other 
metals and non-metals constitute only a few tenths, 
and in most cases only a few hundredths, of a per 
cent of the earth’s crust 

Thus far the metals have played a special r61e in 
the development of electrochemistry, for they all con¬ 
duct electricity and they are liberated from their com¬ 
pounds by electrolysis The latter fact caused Sir 
Humphry Davy to formulate the first electrochemical 
theory, which was to the effect that chemical affinity 
is in reality electrical attraction Much was made of 
this view, and the dualistic theory of Berzelius held 
sway for half a century In fact, dualism has by no 
means disappeared from our science The Arrhenius 
theory carries with it the essentials of dualism, and, 
indeed, the present much-heralded hypothesis that all 
matter is made up of protons and electrons is also 
dualistic in character. The notion that electricity is 
material came from the intensive study of Sir Joseph 
J. Thomson on the discharge of electricity through 
gases. 

Though the idea of the atom dates back to ancient 
Greece, our present atomic theory, which has held 
sway for a century and a half, is founded upon the 
laws of stoichiometry, and our molecular theory has 
grown out of the law of Gay-Lussac of the combina¬ 
tion of gases by volume So useful have the atomic 
and molecular conceptions been, and so intensively 
have they been preached and advocated, that it is 
almost dangerous to remind people that atoms and 
molecules are after all only theoretical entities How 
many persons actually know that we write the for¬ 
mula of water H a O instead of HO simply because 
we want to hold Avogadro's hypothesis t How many 
actually know that the molecule of hydrogen is writ¬ 


ten H s simply because we want to hold Avogadro’s 
hypothesis? Yet such hypothetical things, valuable 
though they be, are continually being regarded as 
actual facte, an attitude which can only retard true 
progress. 

In the nineteenth century the physicists tacitly and 
even gladly accepted the chemical atoms and molecules 
founded upon the laws of oombwation by weight, and 
by volume in the case of gases. The physicists used 
the atomic and molecular conceptions m connection 
with their studies of electricity, heat, light and radiant 
phenomena with the result that now m the twentieth 
century they have concluded that the chemical atom 
is complex and made up of protons and electrons, 
electrical particles or corpuscles much smaller 
than the atoms, whose so-called structure must conse¬ 
quently be studied The idea that electricity is mate¬ 
rial in character and that it is the primordial matter 
out of which our so-called chemical elements are 
composed has naturally opened up the old question 
of the transmutation of the elements and particularly 
the transmutation of the metals Indeed, observed 
transmutations have been reported as going on during 
the process of the decay of radioactive bodies, and 
thus the old dream of the alchemists has been renewed. 
While such observations have been reported as going 
on spontaneously, transmutations effected in the lab¬ 
oratory are lacking We still get our lead from the 
Oxarks. 

In the study of the metals much has rightfully been 
made of the fact that the atmosphere surrounding a 
red-hot metal conducts electricity The explanation 
that this is due to electrical particles flying off from 
the hot metal recalls the old idea of phlogiston, a 
subtle material which was supposed to leave the metal 
when it was heated or burned The phlogistic theory 
was overthrown by the results obtained by exact ex¬ 
periments with the balance. Nevertheless, this revolu¬ 
tion was not accomplished without a hard fight, and 
it should now be recalled that experimenters of the 
first order like Cavendish, Soheele and Priestley never 
relinquished the idea of phlogiston Now, indeed, 
what is essentially this same notion is ogam coming 
into the foreground under the name of the electronic 
theory, albeit it is now founded upon an array of 
experimental data, whereas a hundred and fifty years 
ago it was largely speculative in character, being 
based merely upon qualitative observations which 
were readily discounted in favor of the views of 
Lavoisier and his followers, who presented exact quan¬ 
titative data, representing careful weighings, to sub* 
stantiate their view of combustion. 

The balance has had its innings for nearly a cen¬ 
tury and a half. While the work with the balance 
was fundamental and important and ato inaugurated 
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quantitative experimentation instead of qualitative or 
qnjun-quOntiUtive observations, nevertheless wo are 
now coming to recognize that by no means everything 
is amenable to study with a balance. In other words, 
we are gradually emancipating ourselves from the 
tyranny of the balance. The old romantic spirit of 
phlogistic times is coming back. It was, indeed, kept 
alive by the discovery of Dulong and Petit that the 
heat capacity of the atoms is essentially the same, 
by Dr. Seebeok’s famous discovery of thermo-couples, 
by Faraday's discovery that chemically equivalent 
quantities are deposited by the same current, by the 
thermochemical work of Julius Thomsen and Marcehn 
Berthelot, by the discovery of Wiedemann and Fran? 
that heat conductance and electrical conductance go 
hand in hand, by the brilliant work of Bunsen ami 
Kirchhofif on the spectra of the elements, by Crookes' 
experiments in vacuum tubes, by the x-ray work ot 
Roentgen, and by the radioactive studies of Madam 
Curie The fundamental researches of Volta on tin* 
contact potentials of the metals and his discovery of 
how to pile up E M F by connecting batteries m 
senes are specially memorable They inspired the 
later work of Kelvin, who measured the potentials of 
the various metals against his standard gold plate 

For a number of years it has been my privilege to 
report to this society the results of my researches on 
the electrochemical senes of the metals, the potentials 
developed by the latter in various electrolytes and 
the replacing power which the metals exhibit toward 
one another Recently the potentials developed by 
metals laden with gases came into consideration in 
these researches All these expenments, and espe¬ 
cially the last work on gas electrodes, have convinced 
me that the effects observed are due principally to 
the metals and their specific nature, and secondarily 
due to the electrolytes and gases with which the metals 
are in eontaet This conclusion is in line with the 
idea expressed by Volta, by Kelvin, and, indeed, even 
by Nernst when in his theory of contact potential he 
endows the metals with a specific so-called solution 
tension. 

Theoretically, it should be possible to deposit elec- 
trolytieally any and all of the chemical elements, 
there is no limit as to the possibility of forming chemi¬ 
cal compounds, both inorganic and oxgamo, by means 
of Hie electno current or electric contrivances In 
practice, we have developed rather slowly in these 
matters in recent years. We have been hampered 
because it has been difficult to find the suitable elec¬ 
trolyte^ suitable electrodes, and also the proper con¬ 
ditions of temperature, potentials impressed and 
current densities to accomplish the purpose in hand 
To be Sure, in many ways enormous strides have been 
shade in our electrochemical industries It is not the 


purpose to rehearse these here We are plating with 
chromium now. How to plate with tungsten will be 
told us at this meeting and perhaps ere long we shall 
learn how to plate with silicon or even with boron 
Yet these are minor details as compared with the 
great problem of gaming a better understanding of 
the fundamental nature of the metallic state itself 
What is it that gives metals their peculiar and highly 
specialised character? Why do they conduct elec¬ 
tricity ? Why are they ductile and malleable and 
strong in some cases and not m others? Why are 
they all opaque? Why are they silvery white to steel 
gray in hue Hith the sole exceptions of the two col¬ 
ored metals—gold and copper? Why are some of 
the metals so intensely poisonous to plants and ani¬ 
mals and others not? Why arc some of the metals 
so absolutely necessary in considerable quantities in 
life processes and others not? These and many other 
questions suggest themselves and must eventually be 
answered. 

The great problem to-day is not to find more new 
metals, but rather to reduce the present number by 
showing that they are complex, that they can actually 
be resolved into something simpler, and that they can 
be synthesized in actual practice In this work our 
present atomic theory, founded as it is upon the 
weight relations that obtain in chemical combinations, 
will probably avail us little or nothing In fact the 
intensive efforts at unravelling the so-called atomic 
structure of the elements by means of immature 
astronomical models, while interesting, are entirely 
too significant and do not suggest how to proceed 
experimentally to accomplish the proposed task. New 
and novel experimental methods of inquiry must be 
found This is the order of the day Are we of the 
twentieth century to sit by and try to solve our prob¬ 
lems at the writing desk by means of models and 
equations which start from fixed assumptions and 
preconceived notions that have ever been recognized 
as the chief bar to scientific progress? Or are we 
to go into the laboratory and workshop unhampered 
mentally and once more guided by the inspiration of 
the spirit of the great experimental geniuses of the 
past, using the far superior experimental means at 
our command, seek to find entirely new and novel 
ways of approaching the problem of the nddle of the 
metals? Once this is solved, it will doubtless carry 
with it the solution of many other fundamental ques¬ 
tions. One who continually works with the metals 
in the chemical and physical laboratories can hardly 
divest himself of the idea that there » something 
fundamental which the metals have m common that 
has thus far entirely escaped us. 

The most promising line of experimentation before 
us at the present time seems to lie in the study of 
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the phenomena in high vacua, in the photoelectric 
investigations, in the systematic inquiry into thermo¬ 
electric and radioelectno effects, and w alternating 
current rectifiers Naturally great experimental diffi¬ 
culties are encountered in inquiries of this kind and 
these are augmented by the inordinate desire to gam 
premature theoretical conceptions, especially mechan¬ 
ical conceptions of what takes place, when the phe¬ 
nomena in question are probably not at all amenable 
to explanations of this nature We must learn to 
work by faith and inspiration We must learn again 
to divine the truth We must be led as such geniuses 
as Davy and Faraday were led in their experimental 
inquiries What guided them m their fundamental 
discoveries was a species of intuition, and not complex 
mechanical theoretical conceptions made still more 
obstrufle by intricate, yet ne\ertheless quite inade¬ 
quate, mathematical equations and expressions Theo¬ 
ries have their placo They are useful but they must 
not be taken too seriously They must not be believed 


too hard lest they enslave us and bind us to earth 
It is highly desirable to keep the minds and spirits 
of our younger generation free and unhampered by 
too serious consideration of theoretical conceptions 
with which present-day scientific literature over¬ 
abounds Rather a jovial, happy-go-lucky spirit of 
experimentation is to be cultivated, for as the great 
poet Qocthe has put it—“Grau teurer Freund ist alle 
Theorie und grun des Lebens goldener Baum ” 

In this spirit and in this sense our efforts toward 
opening new avenues of inquiry by stimulating novel 
ways of experimentation that arc calculated to reveal 
undreamt of vistuB, our society has established its new 
division of electronics and paralleled the Bame with 
electrothcrmics and electro-deposition May this new 
field prove specially fruitful, may it provoke thought 
and discussion and yield experimental results of a 
basal character that shall call for additional, novel 
divisions of our society so that the ends for which it 
was founded may truly be realized 


SOME REMARKS ON MATHEMATICAL STATISTICS' 

By Professor H L. RIETZ 

UNIVERSITY OF IOWA 


In casting about for a favorite topic on which to 
address you on this occasion, I was anxious to give 
much weight to your feelings as to what would be 
most appropriate considering both your interests and 
my limitations It seemed fairly obvious that you 
would wish me to speak on a subject of which I have 
some special knowledge and to which I have made 
at least a few contributions These conditions deter¬ 
mined the general field in which to select a topic In 
spite of these great limitations I wrote down a dozen 
or more specific topics, but finally selected a subject 
so broad that it leaves plenty of room for suitable 
limitations as we proceed In this way it has come 
about that I am to make some remarks on mathe¬ 
matical statistics Although much that I shall say 
may be an old story to many of you, I shall find 
something of a child's delight in “saying it again" if 
I can say it m such a manner as to interest you 

The statistician engaged in the collection of data 
has sometimes been pictured, like Sam Johnson’s 
maker of dictionaries, as the slave of science doomed 
only to gather together the material with which 
others build and press forward to conquest and 
glory While this picture may portray a modicum 
of truth, my experience of over twenty years in the 
examination of data obtained from a great variety 
of sources leads me to think that the genuine col- 

i Presidential address before the Iowa Academy of 
Science, May 1,1931 


lector of material ordinarily enjoys the process of 
collecting more than he would enjoy the more difficult 
thinking involved in the analysis and interpretation 
of the data The analysis of available data often 
logs far behind the process of collection, particularly 
m cases of organized research It is in the process 
of analysis that mathematical statistics has become, 
to a very considerable extent, the servant of science 

The publication of the “Throne Analytique des 
Prob&bihtes" of Laplace in 1812 marked the culmina¬ 
tion of the first great period of activity in the devel¬ 
opment of the principles underlying mathematical 
statistics In fact, the publication of this monumen¬ 
tal work of Laplace practically dosed the first great 
epoch of the development of these principles, for, 
following this publication, relatively lew outstanding 
results or central theorems of mathematical statistics 
were contnbuted until our current period of activity 
which started in the decade 1890 to 1900, with the 
development of generalized frequency curves and a 
theory of correlation To be sure the DeMoivre- 
Laplace law of error was developed by Gauss and 
given its important place in the adjustment of obser¬ 
vations, but there was, on the whole, relatively little 
progress. 

The activity of the decade 1690 to 1900 may be 
properly regarded as the inauguration of the second 
great epoch in the development of mathematieal 
statistics. As early as 1895 the fact had become 
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fairly well established from the analysis of frequency 
distributions of very excellent anthropological and 
biological data that the Gaussian or normal probabil¬ 
ity curve is inadequate to represent many important 
frequency distributions When the problem of dovel- 
opmg generalised frequency curves was Anally at¬ 
tacked, the attack was made from several different 
directions Thiele and Charlier in Scandinavian coun¬ 
tries, Pearson and Edgeworth in England, Fechncr 
and Bruns in Germany developed theories of general¬ 
ized frequency curves from very different view-points 
As a result of these different view-points, there 
have been developed several different Bystems of fre¬ 
quency curves While any expression of preference 
for a pet system of frequency curves is likely to lead 
to controversy, I shall have the temerity to say that 
the Pearson system holds first place and that it and 
the Gram-Charlier system have been used to Buch an 
extent that they may, from certain points of view, 
be fairly regarded as the major systems, whereas the 
translation system of Edgeworth, the transformation 
system of Kapteyn, the logarithmic normal curve and 
others may be regarded as minor systems 
Pearson provided at first four types of curves, then 
increased the number to seven and finally in 1016 to 
twelve We have two types in the Gram-Charliei 
system However, the latter system involves infinite 
senes and might on this account be regarded as con¬ 
sisting of many types We not infrequently hear 
the question, What is the primary object of general¬ 
ized frequency curves which seem rather complicated 
to many scientists and non-mathcmatical statisticians? 
My answer is first that the development of generalized 
frequency curves from plausible underlying laws of 
probability represents the results of the desire of 
the human mind to produce a sort of theoretical 
norms to serve as models for describing and analyz¬ 
ing both observed frequency distributions, and the 
expected distributions of results from repeated obser¬ 
vations Next, the type of frequency curve that will 
fit an observed distribution is likely to suggest appro¬ 
priate assumptions for a mathematical treatment 
Finally, it seems that to seek the laws of distribution 
of statistics is the outgrowth of a natural movement 
to which a distinguished botanist, the late Professor 
J Arthur Hams, aptly directed attention in the fol¬ 
lowing words of an address given a short time before 
his death. “Apparently all the physical and biologi¬ 
cal sciences move in their development toward a final 
period, not yet surpassed m any of the sciences, of 
mathematical description and analysis, and of the 
formulation of mathematical laws " 

We turn next to a brief mention of the develop¬ 
ment of the theory of correlation. In mathematics, 
the bulk of our work and energy in the study of 


relations has been put into the consideration of very 
precise relations known as functional relations. 
Thus, we have given much consideration to situations 
m which x and y are so related that when x is given, 
y can be calculated or is at least determined A fair 
amount of energy has also been put into the consid¬ 
eration of the association of elements under the as¬ 
sumption that they are independent in the probability 
sense of independence. We thus consider, in the 
main, what may be called cases of perfect dependence 
at one extreme and of perfect independence at the 
other. Such mathematical concepts have served very 
well the needs of a wide range of physical applica¬ 
tions. But a new kind of mathematical concept was 
needed to deal with the region between the two ex¬ 
tremes In this intermediate region there lies appar¬ 
ently a large field of investigation that I may per¬ 
haps appropriately call the field of correlation theory. 
In the usual field of mathematical relations, the 
primary question is given an assigned x what corre¬ 
sponding value of y is determined? In this new field 
the corresponding question is given an assigned x, 
what is the probability that the corresponding y will 
take a prescribed value, or what are the probabilities 
that y will take any one or more of a certain pre¬ 
scribed set of values? 

Correlation theory was early extended to deal with 
n variables in correspondence where n is any positive 
integer The geometry of this situation has led into 
space of n +1 dimensions, and has served to illustrate 
Karl Pearson's remark that a knowledge of space of 
four or more dimensions is essential to an exact study 
of the diseases of defective children 

Many of the formulas of correlation theory are 
identical with the formulas of hypersphenoal geom¬ 
etry. In this connection let me recall to you the 
address of Professor Dunham Jackson before this 
Academy three years ago in which he gave an elegant 
exposition of correlation by appealing to the geom¬ 
etry of n dimensions 

While I think I am appreciative of the usefulness 
and importance of the method of correlation, it is 
only frank to say that mathematicians are rather gen¬ 
erally inclined to regard the method as having an 
empirical flavor. Although certain norms in the 
nature of mathematical functions suggested by laws 
of probability are involved in the theory, there is 
involved also a good deal in the line of curve fitting 
which has some resemblance to the fitting of empirical 
curves to data. The main purpose of one of my 
papers published about ten years ago under the title 
“Urn Schemata as a Basis for the Development of 
Correlation Theory" was to remove from correlation 
theory something of its empirical character. The 
suggestion of this development came from the fact 
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that the most fundamental theorems in the mathe¬ 
matics of statistics, say the Bernoulli theorem and 
the DeMoivre-Laplace theorem, are derived from urn 
schemata involving- pure chance. In this connection 
it should be said that the late Professor Tsehuprow, 
a Russian mathematician, took an important step in 
advance in his book on correlation published in 1925, 
towards connecting correlation analysis more closely 
with the abstract theory of probability 
We turn next to a brief consideration of recent 
progress m the solution of problems of random 
sampling Most of our statistical investigations are 
xn the nature of inquiries by taking a sample from 
a large and possibly infinite supply of material To 
give a very simple illustration, we make a statistical 
inquiry about a characteristic of a whole class of men 
by taking a random sample of, say, 100, 1,000 or 
10,000 Of course, this is not absolutely unlike the 
experimental procedure in the most exact sciences. 
Thus, the physicist and the chemist take small samples 
of a large supply of material The difference lies in 
the degree of variability of the material The indi¬ 
vidual items of the random samples taken by the 
statistician are often decidedly variable compared 
with the samples ordinarily taken by the physicist or 
the chemist However, there seems to be no sharp 
line of distinction between statistical and non-statis- 
tieal data The data of the biologist are in many 
cases decidedly variable which is tantamount to say¬ 
ing the statistical elements are prominent 
A few years ago R A Fisher proposed the word 
“statistic”—the singular of the word “statistics” —for 
any result such as an average or an index calculated 
from a sample We shall adopt this suggestion in the 
present paper, although the plural “statistics” m this 
sense is objectionable. A statistic vanes from sam¬ 
ple to sample One of the mam concerns of mathe¬ 
matical statistics is with tho problems of vanation and 
distnfaution of a given statistic In attempting to 
draw inferences about the class of material from 
which a sample has been drawn by means of such a 
statistic as an arithmetic mean, a standard deviation, 
a correlation coefficient, or a regression coefficient, 
the essential inquiry is about the sampling fluctuations 
of the statistic, at least to the extent of knowing its 
probable error or some other appropriate measure of 
sampling fluctuations Probable errors were first 
worked out for a few important statistics on the 
assumption that the distribution of a statistic would 
follow the normal probability curve The problems 
were difficult even under this simple assumption Stu¬ 
dent published in 1908 on the distribution of the ratio 
of the discrepancy of the mean of a sample from 
the mean of the population to the standard deviation 
of the sample drawn from a normal distribution. 


The distribution of this important ratio, which I call 
the Student ratio, has made it elear to statisticians 
that, with small samples, it is invalid to assume that 
almost any useful statistic is normally distributed 
To carry the new knowledge about the distribution of 
the Student ratio into practical statistics, we now 
have a new probability table that should ordinarily 
be used by the practical statistician in place of the 
normal probability table in testing the significance 
of means obtained from rather small samples 

At the beginning of the present century, the exact 
knowledge of the distribution laws of statistics seems 
to have consisted m that of the arithmetic mean of 
items drawn from a normal distribution together with 
that of the mean-square for items from a normal dis¬ 
tribution Further than this, the distribution of the 
arithmetic mean for items from a uniform distribu¬ 
tion was probably known To this meager knowledge 
considerable has been contributed since the year 1900 
In 1915 R A Fisher succeeded in giving the theoreti¬ 
cal distribution of correlation coefficients obtained 
from samples of n-pairs drawn from normal distri¬ 
butions for any value n 

With tho beginning made by Student m 1908, we 
have been for the past fifteen years in the period 
of unusual activity in attempts to find properties of 
the distribution laws of various important statistics 
As a result of this activity we know a good deal about 
the nature of the distribution of the most important 
statistics for random samples drawn from a normal 
parent distribution. We know a little about distribu¬ 
tions of a few statistics calculated from samples 
drawn from some very simple non-normal distribu¬ 
tions, but, on the whole, we may say that large 
problems still await exact solution in cases in which 
the parent distribution is not normal. 

In the foregoing remarks I have tried to give the 
mam lines of a picture of some of the recent activi¬ 
ties in mathematical statistics As closing comments 
I wish to turn in another direction and submit for 
your consideration a few remarks on the place of 
statistical methods and views in science. In this con¬ 
nection I shall draw freely on eertain views admirably 
expressed by Josiah Royoe growing out of Maxwell 1 # 
classification of the methods of science. 

Maxwell recognised three main methods in science: 
The historical method, the mechanistic method and 
the statistical method. By the historical method 
science deals largely with individual events. An ex¬ 
ample of this method would be the scientific treatment 
of a comet by observations, or the classification and 
meaning of a geological specimen By the me c h anistic 
method, science deals mainly with invariant laws to 
which all events of a certain dess conform, and untam - 
such laws exist, they can be used to compute ntip j 
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predict future wants. This method is concerned with 
the individual event in so far as it was predicted by 
the law Thus, the mechanistic method is concerned 
with the exact prediction of the individual comet but 
this concern is very different from that involved in 
the historical view of the comet The triumphs of 
mathematical astronomy, and of analytical mechanics, 
furnish some of our most striking examples of the 
success and satisfaction that go with the mechanistic 
view No one has any doubt about the importance 
of the achievements resulting from this view 

In taking the statistical view, the mam motive does 
not eenter about the individual event nor about the 
invariant law Its concern centers about the average 
and probable constitution of a set of variable items 
and about the probability that this average will re¬ 
main stable within certain limits of approximation 
The world of the statistical view consists of indi¬ 
vidual items, but the mam interest lies no longer in 
each individual item. The statistical view is con¬ 
cerned mainly with a set of items It may turn out 
that the occurrences conform to a law, but the law 
sought by the statistical method is an account of the 
collection of events in terms of averages and proba¬ 
bilities 

Royee illustrated the way the statistical view con¬ 
trasts with both the historical and mechanistic news 
by considering how each point of new applies to an 
event such as is expressed in the assertion “A killed 
B " For a strictly historical point of new this event 
is a unique occurrence—possibly a free-will act It 
falls under moral and criminal laws For a strictly 
mechanistic view of things, the killing resembles the 
appearance of a comet which could have been pre¬ 
dicted Unique as it is, it is supposed to have been 
essentially predictable. The argument would perhaps 
run somewhat as follows If you had known the pre¬ 
cise configurations of all the physical particles in the 
world at some appropriate moment and the laws gov¬ 
erning those particles then this killing could have been 
calculated in advance. It is a mere ease of law—a 
point of some life line. 

But from the statistical point of view the killing 
of B by A is an event against which insurance pro¬ 
vision could have been made in advance—not because 
It could have been predicted that A would kill B, but 
rather because this individual occurrence could not 
have been predicted and because the death rate of 
men of B’s age can be statistically calculated with 
approximate and probable accuracy, so as to make a 
policy insuring B's life a contract whose value is 
aatatiable, not on mechanistic but on statistical 
Ton might be interested in contrasting the 
jtkwa of life insurance under the statistical new with 
under the mechanistic view. Under the mecha¬ 


nistic view, we should hold that except for our pres¬ 
ent ignorance of the physics, chemistry and mechanics 
of life, we could calculate and perhaps announce the 
date of each man’s funeral at the time of his birth 
or earlier All our life annuities would become an¬ 
nuities certain This seems fanciful and somewhat 
ridiculous, but it would seem to be the logical conse¬ 
quence of making the mechanistic new the only new 
m science 

It seems to be a fact that the actual scientific knowl¬ 
edge of phenomena touching life most directly is, m 
the mam, statistical knowledge It is the sort of 
knowledge exemplified by mortality tables Thu 
applies to what we know about heredity, birth, growth, 
behavior and death It applies to economic processes 
and social transformations Even if life be a mecha¬ 
nism, its phenomena are best known in terms of 
statistical averages and probabilities Again the 
deeper knowledge of our most exact sciences seems 
to be pointing more and more to the conclusion that 
many fundamental problems of physics are statistical 
w nature Thus, problems of atomic structure are 
regarded as statistical with the results stated in terms 
of probabilities. The individual electron does not 
seem to follow strictly determinate laws We are told 
that either its location or its velocity remains in 
doubt Its future motion can not bo exactly deter¬ 
mined, nor can its past motion be exactly given Thu 
does not seem to be due to imperfect devices of obser¬ 
vation and measurement, but to an inherent character¬ 
istic of matter The principle of uncertainty m rela¬ 
tion to either the position or the velocity of an electron 
is a statistical statement It is fairly obvious that 
the influence of this principle of uncertainty u being 
felt in the philosophy of science Perhaps some of 
you will recall in this connection a paper by Pro¬ 
fessor Warren Weaver in The Scientific Monthly for 
November, 1930, on “The Reign of Probability” 
His concluding sentence u that “the first part of the 
twentieth century (and we know not how much 
more) should be known as the reign of probability ” 

In considering the place of the statistical views in 
science, the question naturally arises Is the statistical 
method in science simply a substitute for the mechanis¬ 
tic method or a last resort when the situation becomes 
so complicated that we give up making predictions 
about each individual item by any calculable process f 
It may acton so from a first impression of what has 
been said in this paper. Moreover, I think the statis¬ 
tical method u frequently m the nature of a lost 
resort with regrets that we can not adopt the mecha¬ 
nistic view. However, I do not believe thu descrip¬ 
tion covers the ground reasonably if we should review 
the rationale of the whole situation. The statistical 
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method has a rationale of its own In this connection, 
it may be well to recall that the validity of a proposi¬ 
tion about physical phenomena under the mechanistic 
view at its best depends in the last analysis on verifi¬ 
cations that usually involve errors of observations and 
approximate numerical computations On account of 
such errors, we are unable to assert that the very 
exact proposition of the mechanistic view is literally 
true On the other hand, we may be able to verify 
and assert m certain cases that the proposition in the 
statistical view is literally true, although it is a propo¬ 
sition about the probable and approximate It thus 
seems to be a tenable position that the statistical view 
should not be regarded in all cases as a last resort 
In conclusion, the plausible inference is that along 


with our reverence for the mechanistic view and its 
achievements, it seems appropriate to recognize its 
limitations, and to develop also an appreciation for 
the rationale as well as for the convenience of the 
statistical view However, it is not my intention to 
exaggerate the importance of the statistical view In 
practice, it is usually the joining of statistical and 
mechanistic considerations that makes it possible to 
get workable results out of what appear on the sur¬ 
face to be weak and often meaningless relative fre¬ 
quencies and averages The extensive analysis of 
data by improved statistical methods is a great step 
in advance, but such analysis will remain relatively 
sterile unless it is supplemented by the formulation 
of useful or interesting theories 


OBITUARY 


STEPHEN MOULTON BABCOCK 
Wisconsin’s Grand Old Man is dead! The news 
has been fashed around the world that Stephen 
Moulton Babcock has closed his earthly labors 
Working away daily with that patient, purposeful 
persistence that has characterized his assiduous 
labors for decades m his efforts to wrest from nature 
the mystery of the interrelations of energy and mat¬ 
ter, to-night the busy mind is Btilled The laboratory 
that has afforded him the material vehicle through 
which his imagination played is silent The pendu¬ 
lum that is so delicately adjusted that the doctor 
hoped ho would be able to measure its variation in 
temperature os the weight swings to and fro will con¬ 
tinue to vibrate until the mechanism runs down, but 
the hand of the master will no longer record its beat 
The book was closed as he would have had it The 
chapter was not finished, but a few days ago ho added 
here and there a line, working away with undimmed 
enthusiasm that has been the marvel of his inends 
these many years Rich in years that have been filled 
to the bnm with new ideas that have kept his mind 
young and elastic, he has labored on and on The 
joy of life to him was always the unsated quest 
Science is an exacting goddess She brooks no 
nvals He who would woo ber and win must forego 
many of the allurements that detract the mind that 
generates new ideas But to Babcock nothing could 
swerve him from his steadfaet devotion to her cause. 

The University of Wisconsin has had its share of 
really great men Some have been great in the 
teaching field, some for their power of lucid state¬ 
ment through the spoken word that burned its way 
into the mmds and hearts of men Babcock was the 
scientist—the explorer who loved to push back the 
boundaries of the unknown. He knew no fatigue if 
any unsolved problem arose in his pathway. The 


joy of conquest appealed to him as it does to the 
finder of some undiscovered bourne, yet he would 
have hated to have been forced to organize his dis¬ 
coveries and reduce them to formal treatment One 
thing he often said he never would do and that was 
to write a book 

The Spartan spirit of the pioneer marked his own 
method of rescurch He would not tolerate an as¬ 
sistant Time after tune Dean Henry, in the early 
days of the experiment station, would try to help him 
multiply his fingers through additional help, but it 
was of no avail He would rather whittle out a piece 
of apparatus with his jack-knife (and the writer has 
seen many a piece so constructed) than to have a finely 
calibrated mechanically perfect device made for him 
in the machine shops He used to say he could think 
better if he was using his own hands in fashioning 
the tools he needed 

Babcock lived in the right age to bring out the best 
that was m him His pioneer spirit would fain Bpend 
but little time in ponng over the writings of others 
to classify knowledge that already existed He had 
but little regard for self-constituted authority If a 
statement occurred in a book this was almost prtma 
facte evidence that it had been borrowed from some 
other source, far too frequently, books masquerade 
m borrowed plumage. The laboratory, not the 
library, was where Babcock sought truth He knew 
that nature would not lie, but he was never quite sure 
that man might not have erred in making the record. 

Fortunately for Babcock, he had no graduate 
school to tie him down to Procrustean limits. I 
doubt whether he would ever have submitted to the 
exactions of a seminar But those of us who have 
been fortunate enough to work where we caught now 
and then a glimpse of the movement of his scientific 
mind have indeed had a rare privilege It was as if 
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an eng d had touched our Bpg with a coal from off 
the altar. 

ftueh contacts have meant everything to Wisconsin 
For fifty years this spirit has moved among us. The 
Wisconsin Experiment Station has done a great work, 
and when all is said and done, the spirit of Babcock 
has been the pervasive power that has been imminent 
through it all. 

It was Babcock's refusal to adopt the then preva¬ 
lent notion that a completely balanced ration could 
be constructed on the basis of chemical analysis that 
led later here at Wisconsin to the epoch-making dis¬ 
coveries in the field of vitamin research and the role 
of mineral elements in the nutrition of animal life 
While Babcock was a chemist, he was no such blind 
adherent to chemical methods that he lost sight of the 
faet that life was made up of something which could 
not be put into a test-tube. 

Twenty-five years ago, Hart and his colleagues 
started their famous single ration diet for cattle, the 
results of which have made it necessary to rewrite 
almost wholly the text-books on nutrition, both as to 
the human as well as the animal The germ of this 
suggestion came from Babcock's untrammeled mind. 
It was here that the torch was passed from the hand 
of the master to the pupil 

The world at large knows Babcock primarily for 
the beneficent invention of his famous test for butter 
fat, whereby the intrinsic value of milk could be 
easily and accurately determined This came at a 
most opportune tune and is one of the foundation 
atones on which the modern science of dairying has 
been built Prior to tins tune, dairying was merely 
a haphazard art, but with this tool in hand the tre¬ 
mendous advance in the improvement of the special 
dairy breeds of cattle became possible 

The wide-spread utilisation of the Babcock test 
made sueh unscrupulous practices as adulteration, 
watering and skimming the milk no longer profitable, 
because the test enabled such deceit to be quickly 
detected As Governor Hoard once said the Bab¬ 
cock test bad made more dairymen honest than had 
the Bible because of the summary verdict which it 
Tendered, 

Babcock’s phenomenal grasp of the essentials of 
any problem to which he directed his attention is 
well shown by the remarkable contribution which he 
made in the Add of physiology. His studies on 
“metabolic water," it, liquids produced in the bodies 
pf inse ct s living upon perfectly dry matter made a 
netf chapter in the physiology of metabolism. He 
toed dotbes moths and carpet beetles, living on air- 
dry wodens and found that these animals could pro- 
dues enough water as a mult of their own life 
■ pf ossmss to hatha tbexr body cells so that their normal 


functional activity could be carried on From the 
standpoint of actual contribution to the advancement 
of science, Babcock always considered this his most 
important biological discovery 

It is impossible now to assign a proper value to 
his researches on the constitution of matter on which 
he has been laboring for almost two decades He hast 
been urged to give these results to the scientific world 
but characteristically he would not do so, because be 
did not feel that they were wholly complete For the 
past twenty years, he has been working in his own 
way, reducing his ideas so far as he could to an 
experimental basis. During the past two years he 
has been very sanguine that he was going to be able 
to demonstrate m an experimental way some of the 
principles on which he has spent these years of 
thought and study The record has been reduced to 
written form, and in his will this unpublished manu¬ 
script is to be given to the university It is to be 
hoped that this work may soon be made available for 
the study of others 

To the world at large the name of Babcock will 
long be held m reverence, along with the great men 
that have left their impress on the minds of men, but 
the genial and jolly Babcock will always be the 
memory of those of ns who were fortunate enough 
to have the privilege of actual association with him. 

H L Russell 

ADDRESS GIVEN AT THE FUNERAL SER¬ 
VICES IN MEMORY OF STEPHEN 
MOULTON BABCOCK 

Expressing the mood of myriads of men and wo¬ 
man throughout the world, who have known the boon 
of his spirit or the beneficence of his science, the Uni¬ 
versity of Wisconsin to-day bares its head and bows 
its heart before the memory of Stephen Moulton 
Babcock. 

Inventor of a device and a formula that emanci¬ 
pated the dairy farmer from the injustice of the rule 
of thumb that long prevailed m the market place! 

Trail blazer in the crucially important field of 
vitamin research! 

Symbol of the best that the pursuit of science gen¬ 
erates m the scholar and gives to the state! 

Joyous comrade! 

A friend beloved beyond measure! 

Inspirer incomparable of the vast army of young: 
scholars serving as acolytes at the altar of science! 

Like the great seminal minds of the Renaissance, 
this grand old doctor of science was himself greater 
than anything he did, and thus, in death, he gives to 
us, the legatees of his spirit, a goal towards which to 
point tbs education and the science of our time. 

This marry man of many yean was made of the 
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stuff that gives mankind its saints and its martyrs. 
Bat be was a saint without seriousness, and he could 
have gone to martyrdom, without a murmur of self- 
pity, as part of the day’s work 
For his was a casual greatness I 
He pursued the most painstaking research as if he 
were playing a game He brought to lus tasks that 
gaiety of spirit which authentic greatness can afford 
His spirit never surrendered that incorrigible play¬ 
fulness which so often marks men of power He 
brought laughter into the laboratory, for there was 
about him that deceptively careless air which creative 
spirits have as they go about their business 

But there was toughness to the fiber of his mind! 
He was a teacher who scorned the tyranny of the 
text-books, and ho did not think it impertinent to 
doubt the authorities Each morning he met the uni¬ 
verse with a question His was the creative heresy of 
an insatiable curiosity The cleansing winds of the 
cntical spirit swept freely and forever through his 
mind 

He belongs to the apostolic succession of the great 
pioneers of research—Pythagoras, Anstotle, Archi¬ 
medes, Copernicus, Galileo, Harvey, Newton, Lavoi¬ 
sier, Dalton, Faraday, Helmholtz, Darwin, Pasteur, 
Gregor Mendel and Einstein, for, like them, he was 
an adventurer into the unknown to whom research 
was an intellectual passion rather than an institu¬ 
tional ntual, to whom creative thinking was more im¬ 
portant than elaborate equipment, and for whom 
there was no barricaded frontier between pure and 
applied science 

In an age when scholars all too often hasten to 
publish even before they prove their findings, he was 
content to let his greatest work speak for itself, for 
perhaps the most illuminating fact of his career is 
that he never published so much as a word about his 
part in the discovery, definition and defeat of that 
"hidden hunger” from which man and beast might 
die while eating their fill 


In an age smitten with the passion for publicity, 
he forgot himself into immortality! 

And in the midst of the sickness of an acquisitive 
society, his spirit remained unsullied even by legiti¬ 
mate personal considerations! 

Scholar of a great university 1 

Servant of a great state! 

Shy benefactor of mankind everywhere! 

Laughing saint of science! 

Being dead he yet speaks! 

Glenn Frank 

University or Wisconsin 

RECENT DEATHS 

Dr Daniel A K Steele, dean of the College of 
Medicine and head of the department of Burgery of 
the University of Illinois, from 1882 to 1017, died on 
July 19, aged seventy-nine years 

Frederic Dtjnn Hell, until last year chairman 
of the board of directors of the Ledcrle Antitoxin 
Laboratories of New York, and secretary of the New 
York Tuberculosis aud Health Association, died on 
July 17 

Major T F Chipp, assistant director of the Bo¬ 
tanical Gardens, Kew, died on June 28 

Truman P Gaylord, vice-president of the West- 
mghouse Electric and Manufacturing Company, East 
Pittsburgh, Pennsylvania, formerly assistant pro¬ 
fessor of electrical engineering at the Armour Insti¬ 
tute of Technology, died suddenly on July 5 at the 
age of sixty years 

Herbert Tomlinson, FRS, formerly principal 
of the South-Western Polytechnic at Chelsea, En¬ 
gland, known for his work on the properties of mat- 
tor, died on June 12 at the ago of eighty-six years 

Nature reports the death on April 16 of Miss Anne 
L. Massy, known for her work on the pteropods and 
cephalopoda 


SCIENTIFIC EVENTS 


THE ROYAL BOTANIC SOCIETY 
According to a report in the London Times, nu¬ 
merous fellows of the Royal Botanic Society attended 
a recent meeting at the Royal Botanical Gardens to 
hear a statement which foreshadowed the dissolution 
of the society at the end of the year in consequence 
of the decision of the Treasury not to renew the lease 
of the gardens While the break-up of the society in 
its present form seemed to be regarded as inevitable, 
hopes were expressed that the gardens might yet be 
preserved, and Colonel T. C Moore, M P, who has 
been in recent touch with Mr Lansbury on the ques¬ 


tion, was co-opted a member of the council The 
First Commissioner of Works, he said, had given 
him an undertaking that if any proposition could be 
made which would bnng a more democratic influence 
to the gardens and yet make it possible to run them 
without loss it would be given favorable considera¬ 
tion 

Mr. C C Hoyer Millar, who presided, said that 
the lease of the gardens would expire on April 5 
next year He described the long struggle of the 
council to retain them, and expressed their deep re¬ 
gret that efforts to obtain a sew lease had been of no 
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avail Ur Lansbury, while reminding them that the 
Treasury had decided several years ago that as all 
the various leases w the park expired, they were not 
to be renewed, was sympathetic, but said he failed to 
see how the decision could be reversed, though per¬ 
sonally he would be glad if some arrangement might 
be made for the society’s work to be continued 

There appeared to be no alternative but the disso¬ 
lution of the society Other sites outside London had 
been suggested, but the revenue had largely decreased 
since the Treasury’s decision was made public, many 
fellows had resigned, and the depressing economic 
position and heavy taxation had caused the cessation 
of several important and remunerative functions 
Expenditure had been curtailed as much as possible, 
but the full in receipts made it impossible to cope 
with the position Arrangements were being made to 
dispose of the stock of plants in the conservatories 
and houses, the contents of the library and museum, 
and the furniture in the fellows’ rooms and offices 

In reply to a question about the present financial 
position of the society, the chairman said that they 
had £1,365 in the bank, and that expenses last year 
averaged £500 to £600 a month They could not tell 
exactly how long they could carry on, but there was 
little chance of it being longer than December 31 

Colonel Moore outlined proposals for the retention 
of the society with fresh support from the public, a 
membership which would carry certain rights of ad¬ 
mission to the gardens, a general charge of 3d for 
the admission of the public, and the institution of 
two free days a week He suggested that they should 
carry on to the end of the j ear and hco that nothing 
was done to handicap the consideration of the pro¬ 
posed scheme Mr Greenwood, who for many years 
was the honorary treasurer of the society, regretted 
that Colonel Moore had not put his views before the 
council earlier, but said that if such a scheme as had 
been outlined could be earned out, all the fellows 
would be content 

EXPENDITURES OF THE U S PUBLIC 
HEALTH SERVICE 

The U S Public Health Service has expended in 
the drought states thus far $389,000 of the $2,000,000 
drought relief health fund appropnated by the last 
Congress, according to a statement July 16 by the 
service. 

In all probability this fund already has served to 
prevent senoua outbreaks of disease in certain areas 
The amount expended has been apportioned among 16 
needy states, and allotments during the present fiscal 
year ending June 30, 1932, probably will be made to 
20 states. 

States in the dry area are doing their utmost to 


keep up their share of the expenses of maintaining 
health conditions in stricken districts, although many 
of them have been forced to obtain aid from the Fed¬ 
eral Government Numerous local health units prob¬ 
ably would have been forced to suspend operations 
from lack of funds, if this help from the National 
Government had not been forthcoming 

The Public Health Service is using the utmost care 
in administering the $2,000,000 set aside for drought 
health relief States calling for money are required 
to budget each item that they claim they need, and 
must show why they are asking for federal funds 
Other Federal Government units have furnished in¬ 
formation upon which the service partmlly has based 
its policies in administering the fund 

A total of $1,551,000 available for the fiscal year 
1932 has been alloted to the states This amount is 
what remains of the $2,000,000 fund less the money 
already expended, and less $60,000 for administra¬ 
tive expenses and a small reserve to meet extreme 
emergencies 

The amounts already expended in the states (A), 
the amounts allotted for distribution before the end 
of this fiscal year (B), and the totals for each state 
out of the entire drought relief fund (C) are as 
follows 



A 

B 

0 

Alabama 

$ 15,295 

$ 53,370 

$ 68,665 

Arkansas 

74,155 

155,916 

230,071 

Georgia 

11,689 

64,600 

76,289 

Illinois 

16,719 

48,405 

05,124 

Indiana 

2,079 

48,000 

50,679 

Kansas 


26,892 

26,892 

Kentucky 

32,025 

266,801 

298,826 

Louisiana 

26,660 

66,810 

93,470 

Mississippi 

21,238 

124,639 

145,977 

Missouri 

21,295 

138,900 

160,195 

Montana 

2,790 

10,000 

12,790 

North Carolina 


42,670 

42,676 

Oklahoma 

20,201 

75,680 

95,881 

Pennsylvania 

25,343 

10,379 

41,722 

Tennessee 

56,278 

89,247 

145,525 

Texas 

22,733 

130,266 

152,999 

Virginia 

13,195 

83,972 

97,167 

West Virginia 

18,507 

108,537 

127,044 

Total 

$380,202 

$1,651,600 

$1,931,802 


RESEARCH FOUNDATION OF THE UNI¬ 
VERSITY OF WISCONSIN 
Thb Wisconsin Alumni Research Foundation has 
presented to the board of regents of the University 
of Wisconsin a report reviewing the results of its 
work during the first five years of its existence 
The foundation, the first of itB kind inaugurated 
at a university, was incorporated on a non-profit 
sharing basis on November 14, 1925, and bad os its 
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avowed purpose “to promote, encourage and aid sei- 
entifio investigations and research at the university, 
and to assist in providing the means and madunery 
by which the scienbflo discoveries and inventions of 
the staff may be developed and patented, and their 
public and commercial uses determined.” 

It is pointed out that the methods pursued by the 
foundation have the advantage of securing patent 
protection and that the income from such patents is 
used for the support of research which is m general 
for the benefit of the public 

Starting with nothing more than the willingness of 
Dr Harry Steenbock to turn over to the foundation 
an idea that was subject to patent in order to pro¬ 
tect it from misuse, the organization already has 
earned an invested capital of $406,594, the income 
from which is now hang used to protect its patents 
and for the public welfare through the furtherance 
of scientific research 

On June 1 of this year the foundation made use 
of its right to control the pnoe of two of the prod¬ 
ucts based on the Steenbock process by bringing 
about a 25 per cent reduction in the pnee of these 
products to millions of consumers the world over 
Besides making possible these products, the dis¬ 
coveries of Professor Steenbock on the development 
of vitamin D in activating pharmaceutical and food 
products have been shown to be of material value to 
health, especially in the fortification of food inti¬ 
mately connected with the nutrition of the young, the 
health-giving properties of the process are now to he 
applied to the dairy field. 

Holding that it is better to offer the discoverer 
some financial recognition for the large amount of 
work he had done, memorandum agreements were 
worked out by which, after all expenses had been 
repaid, 15 per cent of the net proceeds from the 
patents go to the discoverer or inventor, while the 
remaining 85 per cent is received by the founda¬ 
tion 

At the present time 11 patents or applications on 
discoveries made by university men are the property 
of the foundation. Most of these have been patented 
in nearly all the leading countries of the world 
Following three general principles for guidance in 
the allocation of funds for research, the foundation 
began to give aid to research during the fiscal year 
1928-1929 To stimulate interest in the graduate 
body of the university, a lectureship in science was 
established, and at the same time aid was given to 
certain definite lines of scientific endeavor 
During the coming year, aid will be extended by 
the foundation to nine different projects in research 
The sum of $21,500 for grants-m-oid to these different 
research projects has already been allocated by the 
foundation trustees. 


THE LAMME MEDAL 

Ik 1920, Dr. T. C Mendenhall, who was the fleet 
member elected to the original faculty of the Ohio 
State University, presented to the university a fund 
to provide for a medal to be called, w memory of a 
scientific fnend of his early years, the Joseph Sulli- 
vant Medal This medal is given once in five years 
to a graduate or faculty member who has “completed 
a really notable work in either the liberal, the fine 
or the mechanical arts, the pure or applied sciences, 
including the various branches of engineering ” Mr 
Benjamin G Lanune, chief engineer of the Westmg- 
house Electric and Manufacturing Company, a grad¬ 
uate in mechanical engineering of the class of 1888, 
was the first to receive this medal. The medal was 
presented at a special convocation at which Dr Ehhu 
Thomson made the principal address Mr Lanune 
is said to have been highly gratified to have on the 
stage with him Dr Thomson and Dr Mendenhall, the 
two men whose character and attainments had served 
as his ideals since his early college years. 

His appreciation of the Sullivant Medal and his 
interest in engineers and engineering education 
caused Mr. Lammc to provide in his will for several 
medals and scholarships One of the medals is given 
by the Society for the Promotion of Engineering 
Education for outstanding achievement in engineer¬ 
ing teaching. A similar medal is given by the Ohio 
State University to a graduate of one of its technical 
departments for meritorious achievement in engi¬ 
neering 

The first presentation of this medal has already 
been announced in Scisngb It was made at the 
June convocation of the Ohio State University. 
Medals were given to Charles Edward Skinner, as¬ 
sistant director of engineering, Westinghonse Elec¬ 
tric and Manufacturing Company, a graduate m 
mechanical engineering of the class of 1890, and to 
Arno Carl Fieldner, chief engineer, Experiment Sta¬ 
tions Division, U S Bureau of Mines, a graduate in 
chemical engineering, class of 1906. 

SUMMER WORK OF THE BOTANISTS OP 
HARVARD UNIVERSITY 

Paoiwsaoa J G Jack expects to devote moat of 
his time during the summer to the Arnold Arboretum, 
but a part of it may be required at the Harvard Bio¬ 
logical Laboratory and Botanic Garden at Soledad, 
Cuba, where he spent the month of March. Alfred 
Rehder, curator of the Herbarium of the arboretum, 
who spent the summer of last year and of 1928 in 
various European herbaria, chiefly in the examina¬ 
tion and photographing of types of plants of eastern 
Asia, will give most of his time this year to working 
out the results of these studies. Professor J. & 
Fanil will devote his research efforts is various ports 
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of Mstem America to the Ai a sa s m of spruoss and 
poplars. Professor Karl Bax will continue plant 
breeding work. A considerable number of crosses 
have been made between different species of apples, 
chemea, lilacs and other ornamental trees and 
shrubs. 

Professor I. W Bailey, of the Bussey Institution, 
will spend the summer at the Biological Laboratory 
of the Carnegie Institution, Palo Alto, California. 
He has recently developed methods for removing 
tissue cells from trees, for keeping them alive and 
for studying them m the living condition Professor 
E. M East was at the Bussey Institution until July 
16, carrying on investigations in the genetics of the 
genera Fragara, Nicotiana and Linana. He now 
goes to tho Jackson Memorial Laboratory at Bar 
Harbor, to prepare microscopical slides of hybrids 
in the genus Nicotiana He also has under way ex¬ 
periments which seek to determine whether or not 
plants have immunological reactions comparable to 
those shown by animals 

In the department of botany, Professor E C Jef¬ 
frey will spend the summer collecting material for 
investigations on the relation of parthenogenesis to 
intimate processes in the cell. He will be in Cape 
Breton Island most of the time, gathering experimen¬ 
tal and other material for this work Professor W 
H Weston will remain m Cambridge most of the 
summer, engaged in research and keeping in close 
touch with the graduate students and National Re¬ 
search fellows, and Assistant Professor R H Wet- 
more and Dr R H. Woodworth will conduct the 
summer school courses in botany During that pe¬ 


riod Professor Wetmore wiH continue the cytological 
investigations of the genera Aster and Soledago 
which he has been carrying on for some tune Dr 
Woodworth will give attention to genetical and cyto¬ 
logical studies with birches. 

Dr C. W Dodge, curator of the Farlow Herbarium 
and Library, will spend the summer m Vermont, divid¬ 
ing his time between the manuscript of a book that 
he is writing on medical mycology and work on the 
mushroom flora of New England, undertaken by a 
committee of the Boston Mycologioal Club, of which 
he is chairman Professor Roland Thaxter, of the 
Farlow Herbarium, will continue the preparation of 
drawings and manuscript for the next volume of hiB 
monograph of the Laboulbemaeeae, at his summer 
home m Kittery Point, Maine 

Professor M L Fernald, of the Gray Herbarium, 
accompanied on some tnps by C A Weatherby, 
assistant at the herbarium, and on others by President 
A S Pease, of Amherst College, will visit localities 
m eastern America to study and collect little known 
plants Ernst C Abbe, graduate student, represent¬ 
ing the Gray Herbarium, will join Noel E Odell, a 
former lecturer on geology at Harvard University, as 
guests of Professor Alexander Forbes, in a scientific 
survey of the high Tomgat Mountains about Ryan’s 
Bay in northernmost Labrador Dr Lyman B Smith, 
research fellow in botany, will continue, partly at the 
Gray Herbarium and partly in field work, his research 
for the Harvard Medical School on pollen flights and 
its relation to hay fever He is collaborating with 
Dr Francis M Rackemann, instructor in medicine at 
the school 


SCIENTIFIC NOTES AND NEWS 


Da. Chabuob Fabby, professor of physios at Pans, 
Dr. Emmannal de Morgens, professor of geology at 
Strasbourg, and Dr. Hemneh Wieland, professor of 
organio chemistry at Munich, have been elected 
foreign members of the Royal Society. 

At the meeting of the International Union for Sci¬ 
entific Investigation of Population Problems, held m 
London on June 16, Colonel Bir Charles Close, for¬ 
merly director-general of the Bntiah Ordnance Sur¬ 
vey, was elected president to succeed Professor Ray¬ 
mond Pearl, of the Johns Hopkins University The 
asst general assembly of the union will be held in 
Germany in 1984. 

Tbi Electrochemical Society has awarded the Ed¬ 
ward Goodrich Aoheson Medal for 1931 to Dr Edwin 
Fitdh Northrup j it will ha presented at the society’s 
meeting in Salt Lake City on September 3. From 
1998 to 1919 Dr. Northrup waa secretary of the 


Leeds and Northrup Company, and from 1910 to 
1920 assistant professor of physics at Princeton Uni¬ 
versity. Since 1910 he has devoted himself chiefly to 
the development of high-frequency furnaces used for 
the melting of metals and alloys 

Thb Pharmaceutical Society of Great Britain an¬ 
nounces that the Hanbury Memorial Medal for 1931 
has been awarded to Professor Hermann Thoms, of 
Berlin The medal waa founded in 1875 to com¬ 
memorate Daniel Hanbury, a distinguished British 
pharmacist, and is awarded for “high excellence in 
idle prosecution and promotion of original research in 
the chemistry and natural history of drugs" by a 
oommittee consisting of the presidents, for the time 
being, of the Chemical, Lmnean and Pharmaceutical 
Societies, the chairman of the Bntiah Pharmaceutical 
Conference and one pharmaceutical chemist 

A* the commencement exercises of the College of 
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Wooster the honorary degree of doctor of science 
was conferred on Professor C G. Williams, director 
of the Ohio Agricultural Experiment Station. 

The degree of D C L has been conferred by the 
University of Durham on Dr Robert Muir, pro¬ 
fessor of pathology at the University of Glasgow 

Sib Sidney F Harujsr, formerly director of the 
natural history departments of the British Museum, 
has been elected an honorary member of the French 
Zoological Society 

Dr. Hermann Stieve, professor of anatomy at 
Halle, has been elected to membership in the Acad¬ 
emy of Sciences at Upsala. 

Professor W H Hoffmann, of the Finlay In¬ 
stitute, Havana, has been elected a member of the 
International Leprosy Association 

Dr Samuel W Stratton, chairman of the cor¬ 
poration of the Massachusetts Institute of Technol¬ 
ogy, formerly director of the Bureau of Standards, 
celebrated his seventieth birthday on July 18 

Dr Peter Muhlens, professor of tropical medi¬ 
cine and hygiene at Hamburg, has been named pro¬ 
fessor honoris causa of the National University of 
Mexico 

Dr Rudolf Ladexburg, of Berlin, has accepted an 
invitation to spend the next academic year at Prince¬ 
ton University 

Dr. W W Jameson, professor of public health in 
the London School of Hygiene and Tropical Medicine, 
has been appointed dean of the school, m succession 
to the late director, Sir Andrew Balfour 

Dr Cecil Edgar Tilley, of Emmanuel College, has 
been elected professor of mineralogy at the University 
of Cambridge 

Dr Carl von Faber, director of the Bmtenzorg 
Botanical Institute, Java, has been called to the Uni¬ 
versity of Vienna 

Dr. Herbert F Prytherch was recently appointed 
director of the station of the Bureau of Fisheries at 
Beaufort, North Carobna, and aquatic biologist in 
charge of South Atlantic oyster investigations In 
June, 1931, he received the degree of doctor of phi¬ 
losophy at the University of Pennsylvania after com¬ 
pleting graduate research work under Dr C E Mc- 
Clung. 

Dr William Gerry Morgan, past president of the 
American Medical Association, and professor of gas- 
tro-enterology in Georgetown University School of 
Medicine for twenty years, has been appointed a mem¬ 
ber of the board of regents of the university 

Dr Alice Hamilton, assistant professor of indus¬ 


trial medicine at the School of Public Health of Har¬ 
vard University, who recently received an Ober- 
laender Trust award, will study communicable occu¬ 
pational diseases in Germany 

The Board of Scientific Directors of The Rocke¬ 
feller Institute for Medical Research announces the 
following appointments on the scientific staff Asso¬ 
ciate, Irvine Heinly Page, Assistants, Newell M Big¬ 
elow, Albert Claude, J Theodore Geiger, Harry S N 
Greene, Stanton A Hams, John L Jacobs, Esben 
Kirk, Douglas A MacFadyen, David K Miller, 
Ronald S Saddmgton, Henry W Scberp, Francis F 
Schwentker, Wendell M Stanley, Edward E Terrell, 
Fellows, James H Jensen, C William Lacaillade, Jr, 
Ralph G Schott, Lester W Struck, John E Stum- 
berg, Peter S Yang The following promotions have 
been made Associate to Associate Member , Oskar 
Seifned, Asstatant to Associate, George P Berry, 
Elmer E Fleck, Thomas Francis, Jr, Raymond C 
Parker, Robert E Steiger 

Dr. Charles A Waters, associate professor of 
roentgenology at the Johns Hopkins Medical School, 
and Mrs Waters have sailed to participate in the 
third International Congress of Radiology m Switzer¬ 
land 

Dr Francis F Lucas, metallurgist of the research 
staff of the Bell Telephone Laboratories, was the re¬ 
cent guest lecturer of the Henry Manon Howe Memo¬ 
rial, delivered under the auspices of the American In¬ 
stitute of Mining and Metallurgical Engineers, Iron 
and Steel Division, at the Engineering Societies 
Building 

The summer meeting of the American Astronom¬ 
ical Society will be held at the Perkins Observatory, 
Ohio Wesleyan University, Delaware, Ohio, on Sep¬ 
tember 7, 8 and 9 

The American Public Health Association will meet 
from September 14 to 17, in Montreal. Special ses¬ 
sions will be devoted to toxoid immunization, health 
education, training of personnel, rural sanitation and 
British public health administration 

At the recent meeting of the American Society of 
Agronomy at Lafayette, Indiana, it was decided to 
hold the annual summer meetmg at the University of 
Wisconsin m 1932 The present officers of the so¬ 
ciety are Dr W W Burr, dean of the Nebraska Col¬ 
lege of Agriculture, Lincoln, president, and Dr P E. 
Brown, of the Iowa State College of Agriculture, 
Ames, secretary 

The Second International Congress of Compara¬ 
tive Pathology will be hdd w Pans under the presi¬ 
dency of Professor C. Aehard from October 14 to 18. 
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The subscription u 100 francs. Further information 
can be obtained from the General Secretary, M C* 
Grollet, 7, Rue Gustave Nadaud, Pans, XVIe. 

Thjb British Medical Journal reports that the 
Ninth Congress of the International Society of Sur¬ 
gery will be held in Modnd from March 15 to 18, 
1932, under the presidency of Professor de Quervain, 
of Berne, with Professor Itecasens, of Madnd, as 
vice-president Delegates from Austria, Germany 
and Hungary will again attend this congress The 
scientific program includes discussions on the diag¬ 
nosis and treatment of mtraspmal tumors, non- 
tuberculous pulmonary suppuration, the surgery of 
the esophagus, and recent progress in the various 
forms of surgical anesthesia. It is proposed to ar¬ 
range a tour starting from Irun on March 13, and 
visiting Madnd for the congress, thence proceeding 
to Toledo, Seville, Cordova, Granada, Valencia and 
Barcelona, with an excursion from the last-named to 
Monscrrat The inclusive cost of this tour will be just 
under 4,000 francs, inquiries should be addressed to 
L'Agence Beige de la Compagnie Frangaise du Tour¬ 
ism©, 29, Boulevard Adolphe Max, Brussels Further 
information about the eongresB will be supplied m 
due course by the general secretary, Dr L Mayer, 
72, Rue de la Loi, Brussels 

According to Nature the Museums Association held 
its annual conference this year at Plymouth from 
July 6 to 13 All meetings of the association were 
held in the Abbey Hall July 6 was spent in com¬ 
mittee meetings, and the president, Sir Henry Miers, 
delivered his presidential address on July 7 The 
president's address included some indication of a pro¬ 
posed survey of all the museums in the British Em¬ 
pire, to be financed by the Carnegie Corporation of 
New York Among the papers read were “A Sug¬ 
gested System of Museum Registration,” by Mr K 
de B Codnngton, and "Paper for Museum Labels,” 
by Dr L J Spencer, on July 8, "Taxonomy in the 
Museum,” by Dr W T Caiman, "Present-day Prob¬ 
lems of Provincial Museums,” by Mr H J M 
Maltby, and "The Preservation of Marine Life, Wet 
or Dry Specimens,” by Dr E J Allen, on July 9, 
and "Museum Problems in Canada,” by Professor J 
H. Iliffe, "A Simple Way to Tost Museum Value,” 
by Dr Hay Murray, and "Why do we Use Plate- 
Glass in Museumsf” by Mr Frank Loney, on July 10 
All communications concerning the conference should 
be addressed to the local honorary secretary, Mr A 
J Caddie, Museum and Art Gallery and Cottonian 
Collection, Plymouth. 

The opening of the aviation wing of the New York 
Museum of Science and Industry was marked on 
July 13 at an informal luncheon m the aviation room 


Officials and representatives of the technical press 
attended. Alexander Kleram, head of the Guggen¬ 
heim School of Aeronautics of New York University 
and technical adviser on the aeronautics section of 
the museum, was toastmaster and Dr Charles R. 
Richards, executive vice-president of the museum, 
outlined the general purposes of the industrial ex¬ 
position The luncheon was concluded with an in¬ 
formal discussion of the problems of the new section 
of the museum and a preview of the exhibits 

Dr. Victor G Heiser, director for the East of the 
International Health Board of the Rockefeller Foun¬ 
dation, conferred recently in Tokyo with Dr Grand, 
of the foundation, and Dr M Miyajima, of the 
Kitaaato Institute for Infectious Diseases, in regard 
to the endowment of a new school of Hygiene and 
Public Health in Tokyo The following special or¬ 
ganisation committee has been appointed Advisers, 
Dr Hayashi, dean of the medical department of the 
Tokyo Imperial University, Dr Kitajima, dean of 
the Kcio Medical College, and Dr Teusler, chief of 
St. Luke's International Hospital, Chairman, Mr 
Akagi, chief of the Sanitary Bureau, Commissioners, 
Drs Nagayo and Miyagawa, of the Imperial Univer¬ 
sity of Tokyo, and the Government Institute for the 
Study of Infectious Diseases, Drs Miyajima and 
Hata, of the Keio Medical College and the Kitasato 
Institute, Dr Sato of St Luke's International Hos¬ 
pital, and Drs Kusama and Noheji, of the Sanitary 
Bureau of the Home Ministry 

Thb will of the late Dr John Osborne Polak, pro¬ 
fessor of obstetrics and gynecology at the Long Island 
College Hospital, leaves $350,000 to the hospital, 
$100,000 for the erection of a science laboratory and 
$250,000 for a building for private patients for ma¬ 
ternity and gynecological cases. 

According to the British Medical Journal , on June 
24 the Royal Society of Tropical Medicine and Hy¬ 
giene, whose first president was Sir Patrick Manson, 
moved into its new home in the Manson House, 26, 
Portland Place, London At present only the office 
and library are ready for occupation, but the other 
necessary alterations will be earned out as soon as 
possible, and a small hall for meetings is being 
erected at the rear of the building As a result of 
the appeal issued last year by the president, Dr. G. 
Carmichael Low, and Sir Austen Chamberlain, nearly 
£12,000 has been raised, but a further £17,000 is re¬ 
quired to equip Manson House as a suitable head¬ 
quarters where fellows when on leave or visiting En¬ 
gland can meet and discuss with those at home the 
problems of tropical medicine and hygiene The 
society includes workers in tropical medicine in all 
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parts of the world, with representative* of all the 
well-known centers and schools of tropical medicine. 
Donations will be gratefully acknowledged by the 
president if sent to him at Manson House, 26, Port¬ 
land Place, W 1 

The Grenfell Association held a dinner at the Hotel 
Victoria, London, on July 2, when an appeal was 
made in aid of the endowment fund to carry on Sir 
Wilfred Grenfell's work in Labrador Sir George 
Broadbndge, who presided, said that the funds neces¬ 
sary to maintain the schools and hospitals, industrial 
centers and agricultural stations which Sir Wilfred 
Grenfell had started had come almost entirely as the 
result of his own personal appeal on his lecturing 
tours They felt that he should be relieved of the 
fatigue of these lecturing tours and so have greater 
freedom for the increasing claims of Labrador The 
supporters of his work m Canada, Newfoundland 
and the United States had raised an endowment fund 
of £120,000, and it was hoped to raise a sum in Great 
Britain worthy of the man and his work. Their aim 
was to secure at least £60,000 within the next three 


jfeaxft a* a fitting tribute to the fife trash of one of 
too moat renuufcabte Engfistoneo of U* day to the 
oldest British possession o ve r s ea*. 

The General Assembly of Tennessee^ the session of 
1931, passed an act authorising the Fish and Game 
Commission, which has jurisdiction and control of 
the lands and property on the shores of Reelfoot 
Lake, to set apart for the Tennessee Academy of 
Science some suitable building and each amount of 
lands adjacent to the take, not exceeding ten acra, 
for the establishment of a biological station for 
carrying bn research work, the property and building 
to be under the management and control of the 
Academy of Science without the payment of rent or 
other payment to the state. The General Assembly 
also made an appropriation of $2^500 to be expended 
out of the Fish and Game Fund and rentals for state 
property around Reelf oot take by the Department 
of Fish and Game, under the commissioner of agri¬ 
culture, for necessary buildings, plant outfit and 
grounds for the biological station. 


DISCUSSION 


THE BASIC SCIENCES AT THE CHICAGO 
CENTENNIAL EXPOSITION, ifl33 
The city of Chicago having been incorporated aa a 
village m 1833, a group of its leading citizens decided, 
eome two or three years ago, to celebrate the centen¬ 
nial of this event by holding an international exposi¬ 
tion Thu decision, however, was arrived at only 
after this group of gentlemen were thoroughly satis¬ 
fied that they had a theme for an exposition which 
wonld make it not a mere repetition of other exhibi¬ 
tions, but a center to which people might eome and 
discover for themselves a new view-point, a changed 
state of affairs Thu theme was found in the minis¬ 
trations of pure science to industry and to society. 
The dependence of commerce and manufactures upon 
the results obtained in laboratories of science was con¬ 
sidered a fascinating story, and something worthy of 
celebration The change from the covered wagon to 
the Pullman ear, the substitution of the air-plane for 
the pony express, the increased leisure and the higher 
plane of living, all of which earns in the wake of 
these advances in science, combine to make the story 
a fitting theme for a world's fair 
The achievements of pure scienee having been 
adopted aa the central motive of the expoeition, the 
president, Hr Rufus C Dawes, promptly invited the 
Notions] Research Council to suggest what line of 
saentifle results might best be shown in order to 
demonstrate this principal thesu of the fair. The 
response to thu invitation wes generous. It took 


form in the appointment of an advisory c omm it t ee 
and various subcommittees whose reports are now 
guiding the spirit and the arrangement of the exhibits 
in the field of pure science. 

The division of basic sdences falls in the depart¬ 
ment of exhibits and, for oonvemenee of operation, 
is subdivided into five sections as follows: 

1— Astronomy 

2— Physics and mathematics 

Division of 3—Chemistry 

Basic Sciences ' 4—Biology, including psychology 

6—Earth Sciences, including geology, 
geography sad geodesy 

Anthropology and psychology, each of them a bio¬ 
logical science, will be grouped together aa they axe 
m the organisation of the National Research Coun¬ 
cil, but they will probably be shown in a building 
other than the hall of the basic s ci e nces. This sepa¬ 
ration a a mere matter of convenience in aaeoring the 
proper apace for thece two largo field* of investi¬ 
gation 

In presenting the basic seienees to the visitors of 
1933, the plan of the administration is to forget ques¬ 
tions of nationality and to make the entire exhibit 
thoroughly cosmopolitan and international. The im¬ 
portant discoveries in each aaenee are to be art forth 
in their proper sequence regardless of tie phase 
where end the men by whom they were made. Scatty 
read legends will set forth not only the tendamsntal 
idea of each exhibit but also, in many easts, e» 
indebtedness to the individual inves tigator 
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Another distinct feature will be the presentation 
of phenomena and processes of the bosie sciences, 
rather than mere apparatus or even results which 
have been obtained by use of apparatus That this 
is no simple undertaking will be evident to every one 
To demonstrate, on the leoture table, a chemical reac¬ 
tion in the presence of a class is one thing, to main¬ 
tain this process in continuous operation for one 
hundred and fifty days is quite another thing To 
demonstrate the phenomena involved in some vital 
process m the laboratory, perhaps on the stage of a 
microscope, lor a few minutes, is one thing, to keep 
the phenomena visible to a large number of visitors 
for a period of five months is something quite dif¬ 
ferent To what extent these dynamic exhibitions can 
be substituted for the static ones so largely employed 
hitherto must be left for the future to decide 
Whatever is possible in this direction will bo achieved 
largely by the aid of clever, generous and wise advice 
from various leaders of science who have in the post 
so freely given valuable suggestions and help 

The inherent difficulty of making dear an intellec¬ 
tual advance by purely material means, plus a few 
printed legends, is something which needs only to be 
stated m order to be appreciated Curiously enough, 
exposition becomes especially arduous in those very 
fields, such as algebra and quantitative physics, which 
lend themselves so readily to description in mathe¬ 
matical symbols Since the main goal of the Chicago 
Centennial is a demonstration of the indebtedness of 
society to science, nothing in the way of a stated 
course in science will be offered, on the other hand, 
it is hoped that the exhibits, even in the pure sciences, 
will furnish entertainment and inspiration as well as 
instruction 

The Department of Exhibits, which is under the 
direction of Mr John S Sewell, includes besides the 
basic sciences six other divisions, namely those of 
applied science, of which Mr J F Bell is the chief, 
agriculture, m charge of Mr Harvey J Sconce, social 
science, at the head of which is Professor H W 
Odum, state and federal participation, in charge of 
Mr C. Van Deventer, foreign participation, at the 
head of which is Mr. Felix J. Streyckmans, and fine 
arts, which has not yet been organized The entire 
executive responsibility of the fair has been placed 
upon Mr. Lenox R Lohr, who is manager of the 
exposition; but responsibility for the preparation and 
installation of exhibits in the basic sciences is in the 
bands of the following, chief of division, Professor 
Henry Crew, associate in astronomy, Professor Philip 
Fox; associate in physics and mathematics, Dr Gor¬ 
don S. Fulcher; associate u chemistry, Dr Irving 
Muskat, associate in biology, Mr, J F W, Pearson, 
associate in geology, Professor J. V Lewis. 


The plans of the division of the basic sciences in¬ 
clude also the publication of a senes of small volumes 
devoted to the latest phases of some twenty branches 
of Bcienoe, pure and applied The authors are well- 
known scholars The Benes will be handled by the 
Waverly Press, Williams and Wilkins 
Readers of Science have already learned that the 
A men can Association for the Advancement of Science 
will hold its summer meeting for 1933 in Chicago A 
considerable number of foreign scholars m each sec¬ 
tion of the association are being invited for this 
occasion 

John Stephen Sewell, 
Director of Exhibits 

THE WORK OF CHINESE BOTANISTS ON 
THE FLORA OF CHINA 
It is interesting to note the efforts that the younger 
generation of Chinese botanists are devoting to the 
further elucidation of the very nch and complex flora 
of China This work by Chinese botanists under the 
anspices of Chinese institutions has been developed 
within the last two decades There has recently been 
issued under the joint auspices of the Metropolitan 
Museum of Natural History, Nanking, and the Fan 
Memorial Institute of Biology, Peiping, an important 
contribution to our knowledge of the fern flora of 
China 1 The volume is large quarto in sue, and con¬ 
tains full descriptions in English and in Chinese, 
and illustrations, of fifty-one species of Chinese ferns, 
including a number recently described as new by Mr, 
Ching The format, typography and press work is 
good The very excellent illustrations showing both 
macroscopic and microscopic characters renders this 
publication particularly useful to those interested in 
the study of Chinese ferns This important work 
deserves a place in every botanical library 

E D Merrill 

New York Botanical Garden, 

New York, N Y 

EXPONENTS AND FOOTNOTES 
The writer has long wondered whether an alterna¬ 
tive could not be devised for the now very general 
practice of applying Arabic numerals to footnotes, 
and indicating their place of reference in the text by 
numbers typographically identical with those em¬ 
ployed as exponents In a vast majority of eases, 
of course, no confusion results from this procedure 
Either no mathematical formulae are present in a 
paper, or the context makes it evident, in a given 
case, whether or not we have to do with an exponent 
But in some instances this is not true. Exponent 

X BL H Hu and R 0 Ching, 11 leones fllieum 
sinioarum,” Fasc 1, p. 1-102, pi 1-50, 1930 
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and footnote reference numbers may occur together 
on adjacent lutes, set in the same type, and having 
approximately the same magnitudes (I have just 
such a ease before me in a recent issue of an impor¬ 
tant journal) 

Until a few months ago, however, this danger of 
confusion was, in my own case, rather an academic 
possibility than an actual experience But it was 
realised m a rather disastrous way in a recent scien¬ 
tific paper of mme On one page of this paper 1 
occur two footnotes (numbered 1 and 2), likewise two 
fractions bearing exponents The first of these, which 


4 4 

should have been (-)*, has been printed fc) 1 The 

5 5 


second, which should have been 


I®) 4 , actually 


reads (~) a These typographical errors result not 

only in errors of elementary arithmetic, but they 
render unintelligible the discussion of a rather im¬ 
portant phase of my subject, both on this and later 
pages of the text The source of these errors, on 
the printer's part, seems obvious 
Is it unreasonable for mo to suggest that reference 
numbers (or letters) to footnotes should be set in 
entirely different type from those employed as ex¬ 
ponents f 

F B Sumner 

Scum Institution or Oceanography 


COLOR 

By some mistake which neither the editor nor I can 
explain, the last part of my note on “Color” m 
Science for May 8, p 495, was omitted The portion 
omitted follows 


(6) If the physiological elements in the return 
which respond to red light arc missing, the phe* 
nomenon ends here and the sensation of red m not 
excited. 

(7) If the eye is normal, the sensation ut trans¬ 
mitted to the brain and mind by a process still 
entirely physical or chemical but evidently quite dif¬ 
ferent from that by which the light has been trans¬ 
mitted to the eye. 

(8) In the brain and mind the sensation of red is 
produced Some think the phenomenon is still phys¬ 
ical or chemical, but no one has been able to suggest 
any definite picture of the processes in the mind as 
physical phenomena 

(9) The name given to the sensation depends on 
previous comparisons which the individual has made 
with the aid of others If he is an Amenc&n he will 
call the sensation red A Frenchman will call it 
rouge, a German, roth. 

It is evident, therefore, that color is a complex 
phenomenon including many diverse dements no one 
of which can be omitted xf the phenomenon is com¬ 
plete. 

Durant in his “History of Philosophy” defines 
philosophy as “the synthetic interpretation of all 
experience” and seems to wish to delimit science as 
including only analysis and description Most scien¬ 
tific men will agree, I think, that science which in¬ 
cludes only analysis and description is of a low order 
To be of much value it must rise above that to co¬ 
ordination and synthesis. In these higher reaches 
science and philosophy should become identical. 

What has been given above may be called a scien¬ 
tific philosophy of color ^ ^ Noras 

Heidelberg, June 11,1931 


SPECIAL CORRESPONDENCE 


GRANTS-IN-AID OP THE NATIONAL 
RESEARCH COUNCIL 
At its meeting u Jane the National Research 
Connell’s Committee on Grante-m-Aid made grants 
for the support of research as follows 
To Charles W Jams, associate professor of 
physics, Ohio Wesleyan University, critical potentials 
of mercury vapor, C. E Mendenhall, professor of 
physics, University of Wisconsin, photoelectric char¬ 
acteristics of metals, S A Mitchell, director, Leander 
McCormick Observatory, University of Virginia, the 
measurement of the proper motion of the stars for 
the determination of parallax, Louis A. Turner, asso¬ 
ciate professor of physios, Princeton University, tern- 

i Journal of Qonettei, November, 1980, p. 807. Bar¬ 
ring these unfortunate, but easily oomprabeasible errors, 
tbs press work was exceptionally fine. 


perature distribution and metastability of vibration 
and rotation states of iodine molecules*, Peter L 
Wold, professor of physics, Union College, electrical 
properties of expanded memory, with special refer¬ 
ence to the Hall effect and to conductivity. 

To Gleason W. Kennek, assistant professor of elec¬ 
trical engineering, Tufts College, statistical study of 
field intensities in the low frequency region of the 
radio spectrum. 

To Wilder 0 Bancroft, World War Memorial pro¬ 
fessor of physical chemistry, Cornell University, the 
application of physical chemistry and colloid chass¬ 
is try to biological and medical problems; Harry N. 
Holmes, professor of ehemistry, Oberhn College, con¬ 
centration of vitamin A and other vitamins. 

To Arthur Keith, geologist, United States Goftlsgi- 
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6*1 8n rwy, iumfogahoo* of portion* of northern 
Maine and of New Brunswick to determine the ex¬ 
istence of two periods of mountain building, Lewis 
B* Kellum, assistant professor of geology, University 
o£ Michigan, reconnaissance of a belt of cross-folding 
in the Sierra Madre mountains of Mexico; K C 
McMurry, associate professor of geography, Univer¬ 
sity of Michigan, land survey of Isle Roy ale; Jerome 
S. Smiser, instructor, department of geology, Prince¬ 
ton University, collection and description of the 
echmoxls in the Cretaceous rocks of the Big Bend 
Trans Pecos, Texas, H B Stenzel, assistant professor 
of geology, Agricultural and Mechanical College of 
Texas, the paleontology and stratigraphy of the 
Lower Claiborne group m Leon County, Texas, 
Stephen Taber, professor of geology and mineralogy, 
University of South Carolina, structural geology of 
the land areas adjacent to the Bartlett trough 
To Moms G Leikmd, School of Hygiene and Pub¬ 
lic Health, Johns Hopkins University, lymphocystic 
disease of fish, Clarence A Mills, professor of ex¬ 
perimental medicine, University of Cincinnati, tem¬ 
perature adaptation in animals, William C Rose, 
professor of physiological chemistry, University ot 
Illinois, nutntive importance of the amino acids, Leo 
T Samuels, assistant professor of biological chem¬ 
istry, and Howard A Ball, instructor in pathology, 
College of Medical Evangelists, the relationslup be¬ 
tween the hypophysis and the growth of autogenous 
and transplanted malignant tumors m animals, 
Charles W Turner, associate professor of dairy hus¬ 
bandry, University of Missouri, the hormone of lac¬ 
tation of the anterior pituitary, George D Williams, 
assistant professor of anatomy, Washington Univer¬ 
sity, accurate determination of skin color 
To Bonnet M Allen, professor of zoology, Univer¬ 


sity of California at Los Angeles, the influence of 
file thyroid gland and hypophysis upon growth and 
development; L. R Cleveland, assistant professor of 
protozoology, Harvard Medical School, phylogenetic 
relationships of the intestinal protozoan parasites of 
termites and other primitive insects, Ernst Gellhom, 
associate professor of physiology, University of Ore¬ 
gon, comparative physiology of ion antagonism and 
ion effects m fatigued muscles, LaDenm Mary Lang- 
don, assistant professor of biology, Goucher College, 
comparative study of the embryogeny of Jugland- 
aceae and Fagaceae, Manley L Natland, Long Beaeh, 
California, ecological conditions of foramimfera and 
inollusca, Will Scott, professor of zoology, University 
of Indiana, distribution of the finger nail clams of 
Indiana, Paul B Sears, professor of botany, Univer¬ 
sity of Oklahoma, pollen analysis of Arkansas peats 
To Sophie de Aberle, instructor in anthropology 
and obstetrics, Institute of Human Relations, Yale 
University, growth and development m Indian chil¬ 
dren in New Mexico and Arizona, William R Morse, 
dean of the College of Medicine and Dentistry, West 
China Union University, Chengtu, West China (at 
present at the Peabody Museum, Harvard Univer¬ 
sity), anthropology of the inhabitants of the Province 
of Szechwan, West China, Elsie Murray, instructor 
in psychology, Cornell University, partial color-blind¬ 
ness, Jessie W Murray, acting director, Tioga Point 
Museum, investigations of aboriginal Indian sites 
near Athens, Pennsylvania, E Sapir, professor of 
anthropology and general linguistics, University of 
Chicago, the collection of the songs of the Nitmat 
Indians of Vancouver Island 

Vebnon Kellogg, 
Permanent Secretary, 
National Research Council 


SOCIETIES AND MEETINGS 


THE TEXAS ACADEMY Or SCIENCE 
Thb Tens Academy of Science held its spring 
meeting at Austin on June 5, where it was the guest 
of the Faculty Science Club. The occasion for this 
meeting wae the conferring of life fellowship upon 
those who remained of the group of men who founded 
the aeadeuny on January 0, 1892. The session began 
on Fnday afternoon with an inspection of the various 
laboratories and collections of the university. The 
visiting chemists were given a "preview” of the new 
chemistry building, which when completed will be ono 
of tite finest in the South The various collections 
bdanging to biology, botany, geology and anthropol¬ 
ogy drew their quota of visitors. At 7 F. M. a dinner 


was served at the University Commons to one hundred 
and twenty-five members and guests The program 
which followed consisted of a greeting to the academy 
from the president of the university, Dr H Y Bene¬ 
dict, who also represented the Faculty Scienee Club. 
Dr. F. W. Sunonds gave a history of the first ten 
years’ work of the academy, which told of the strug¬ 
gles to gain for it the recognition of the scientific 
world. 

J. Kern Strecker, president of the Tekas Academy 
of Science, presented certificates of life membership 
to the following members J R Bailey, professor of 
organic chemistry, University of Texas, B. Y. Bene¬ 
fited president, University of Texas, James T. Clark; 
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Texas Land Office, A Jndson, M D, Houston, Texas, 
F. W Simonda, professor of geology, University of 
Texas, and K A Thompson, highway engineer, Dal* 
las. In presenting these certificates, President 
Streeter gave a history of each recipient, and stated 
that of the fourteen men who on January 9, 1892, 
founded the academy, six were dead, the whereabouts 
of one unknown and the remaining seven were pres¬ 
ent The responses to the president’s presentation 
speech were much appreciated by those present Dr 
H. 7 Benedict expressed the hope that, as one half 
of the original founders were present at the fortieth 
anniversary, one half of those who reorganized the 
academy would bo present at the eightieth anniver¬ 


sary. 

The secretary, H B Parks, San Antonio, gave a 
short rdsumd of the accomplishments of the past three 
years and the plans for the work of the immediate 


future. 

The lecture of the evening consisted of a talk by 
Dr J M Kuehne on colored photography, which was 
illustrated by somo two hundred slides The colored 
photographs told the story of the wild fiowers of 
Texas through a single season, beginning with winter 
and spring flowers and ending with the composites 
of the autumn Of special interest were the photo¬ 
graphs of species that are common in Texas in early 
spring, which were blooming along the edge of the 
snow-cap of Mt Rainier in August 
A meeting of the executive committee at the close 
of the program selected Dr F McAllister to repre¬ 
sent the academy at the Pasadena meeting of the 
American Association for the Advancement of 

Scienee __ _ 

H B Pabks, 

Secretary 


THE NEW HAMPSHIRE ACADEMY OF 
SCIENCE 

The annual meeting of the New Hampshire Acad¬ 
emy of Science was held May 29 and 30, 1931, at 
Littleton, New Hampshire 


On Friday night, May 29, the academy was ad¬ 
dressed by Mr. Arthur H. Norton, curator of the 
Portland Society of Natural History, on “Shore 
Mammals of Northern New England,” Slides show¬ 
ing specimens and illustrations collected by Mr. Nor¬ 
ton m his many years of work with the shore fauna 
of northern New England were shown 
On Saturday morning, May 30, Mr Henry Helm 
Clayton, formerly of the Argentine Weather Bureau 
and the Smithsonian Institution, now consulting 
meteorologist, gave an address on “Long Range 
Weather Forecasting from Variations in Solar Heat,” 
illustrated by graphs and charts Papers by mem¬ 
bers of the academy were read and discussed at the 
remainder of the morning session 

The afternoon was given over to an excursion to the 
new power plant and dam of the Grafton Power 
Company at the Fifteen Mile Falls on the Connecti¬ 
cut River, about twelve miles from Littleton This 
hydro-electric project, developing 250,000 horse 
power, is the second largest m New England, and has 
just gone into operation 

After the business meeting on Saturday mght, the 
retiring president, Dr C H Dolloff, delivered the 
presidential address, “The Present StatUB of Psychi¬ 
atry,” after which the papers by the members re¬ 
maining on the program were read and discussed 
At the business meeting, among other matters, the 
academy voted to have the executive council consider 
the project of a junior academy of science 
Officers for 1931-1932 elected were 

President, Professor James W Goldthwait, geology 
department, Dartmouth College 

Vice president, Professor Norman M Gilbert, physics 
department, Dartmouth College 

Secretary Treasurer, Professor George W White, geol¬ 
ogy department, University of New Hampshire 
Member of the Executive Council, Dr Charles H 
Dolloff, Superintendent, New Hampshire State Hospital, 

Geo W White, 
Secretary-Treasurer 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE GRINDER FOR SOFT TISSUES 
The tissue grinders now available are subject to 
one or more of the following disadvantages (1) they 
are bo expensive that most laboratories can not stock 
them m quantity, (2) they must be sterilized imme¬ 
diately before using, so that much time is lost be¬ 
tween the removal of the tissue and its grinding, (3) 
there ifc danger of contaminating the tissue from the 
air or from the hands of the worker, and (4) danger 


to the worker from contact with infected tissue. In 
the commonly used mortar and pestle the last two 
disadvantages are especially marked For some 
years we have been using a type of grinder, not sub¬ 
ject to these disadvantages, which may be useful to 
other laboratory workers 

The suggestion for the grinder came from Hagan, 1 
who used two test-tubes that fitted one into another. 

i W. A Hagan, J. Exp Med., 80 722, 1922. 
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We have modified it as shown m the sketch (Fig 1) 
and have had it made of Pvrex glass to decrease the 
danger of breakage A bulb holds the ground tissue 
and the salt solution used lor suspending it The 
plunger, which has been lengthened to prevent con¬ 
tamination of the top of the tube, has also been con¬ 
stricted to make the introduction of fluids easier 
The projections on the top of the plunger make 
handles that can be easily grasped The plunger 
must lit the inner side of the tube snugly but not so 
tightly as in a syringe The bottom of the plunger 
is ground to fit the tube accurately, and the two 
should bo numbered so that they can always be 
matched The dimensions given are those we have 
found useful, but they may be modified according to 
the amount of tissue usually ground 
Since these grinders, when mado in small quanti¬ 
ties, cost about three dollars, a number can be kept 
on hand ready for use The outer tube and plunger 
ore sterilized separately, the former is plugged and 
capped, while the latter is inserted up to the cross 
pieces m a large plugged test-tube The outer tube 
is then ready to receive tissue from an autopsy, and 
when convenient the stenie plunger can be inserted 
and the tissue ground Salt solution or other diluent 
may be introduced with a pipette The danger of 
contaminating the tissue or the hands of the worker 
is slight 


Since this grinder operates largely by pressure, 
organs containing much connective tissue can not be 
readily emulsified m it Soft tissues, such as rabbit 
or guinea-pig spleen, liver, or brain, can, however, 
be rapidly ground to such a fine state that when 
diluted with an equal amount of salt solution they 
will pass through a No 20 needle It is sometimes 
necessary to remove coarse partioles, which would 
plug the needle, by slow centrifugation Cultures 
for bacterial counts or to secure isolated colonies 
from infected material can be made from the emul¬ 
sions 

Recently we have found these grinders very useful 
for preparing chick embryo emulsions to be used in 
the Li-Rivers' method 2 of cultivating flltrabl© viruses, 
and for the preparation of uniform emulsions of dried 
tissues containing viruses 

Carl TknBroeck 

Department of Animal Pathology, 

The Rockefeller Institute for 
Medical Research, 

Princeton, New Jersey 

A SIMPLE APPARATUS FOR WASHING 
PROTOZOA 

A simple method of washing Proto/oa and other 
small objects m running water has proved so satis¬ 
factory in my own work that I believe other inves¬ 
tigators may also find it useful Its chief virtue lies 
m its simplicity 

Tho apparatus described below is a modification 
of that used by Caullery and Chapelher as given by 
Langeron 1 All that is needed is a section of glass 
tubing of convenient size, a scrap of bolting cloth, a 
rubber band and a bottle The accompanying dia¬ 
gram will illustrate the set-up A section of glass 
tubing (t) about 8 cm long and 5 or 6 mm xuside 
diameter is heated at one or both ends and spread 
slightly after the manner of the bulb end of an ordi¬ 
nary pipette A piece of bolting cloth (c) is tightly 
fastened over an enlarged end of the tube by means 
of a rubber band (r) No 20 silk bolting cloth has 
proved quite satisfactory for average size Protozoa, 
while No, 25 serves for the smaller forms This pro¬ 
cedure is probably not suitable for the very smallest 
organisms 

The tube is placed, covered-end down, in a email 
bottle (b) of a size and shape that will allow the 
tube to extend well above the mouth, and provide a 
reasonably steady base The organisms to be washed 
are placed in the tube by means of a pipette As 
soon as the fluid has drained from the tube into the* 

“CPU and T M Rivers, J, Med Exp, 52* 405, 
1920 

1 M, Langeron, “Prteig do Microscopic , n Maiaon et 
Oie, PaHa/l925, 
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bottle ft small stream of water is allowed to flow into 
the tube, directly from the faucet (f) if the bottle 
can be placed within a few centimeters of it, or via 



an extension of rubber tubing, &e end of which is 
supported a short distance above the glass tube. This 
procedure maintains a steady flow of fresh water 
over the material being washed as the column of 
water between the mouth of the bottle and the upper 
end of the tube cxerta just enough pressure to cause 
a gentle flow through the tube. The waste escapes 
over the mouth of the bottle 

Modifications may easily be made to suit special 
needs For example, if the tap water contains much 
foreign matter it may be strained by leading it 
through bolting cloth of finer mesh than that holding 
the organisms, before it is allowed to pass into the 
tube 

After washing, the material may be transferred to 
centrifuge or settling tubes for further manipulation. 
If preferred, it may be stained and dehydrated before 
removing from the apparatus by merely pipetting in 
the various fluids to be used, or by transferring the 
tube containing the organisms from one bottle to an¬ 
other containing the required reagents 

John P Turner 

University or Minnesota 


SPECIAL ARTICLES 


X-RADIATION AND REGENERATION IN 
AMBLYSTOMA 

It has been demonstrated within the past few years, 
especially by the work of Curtis 1 and his students, 
that x-radiation affects very markedly the regenera¬ 
tive activity in certain invertebrates Coelenterates, 
planarians and annelids, for example, which under 
normal conditions readily regenerate lost parts, lose 
their capacity for regeneration when subjected to 
the influence of x-rays Although considerable work 
has been done on the influence of x-radiation on 
regeneration in invertebrates, so far as the writer is 
aware no observations have been published on the 
effects of x-rays on the regenerative activity in verte¬ 
brates. 

During the past two years the writer has conducted 
a senes of experiments which deal with the effects 
of x-radiation on regeneration m embryos of Ambly- 
stoma, especially on regeneration of the fore hmb. 
The fore limb of this animal is a convenient structure 
for use m experimental studies on regeneration, for 
the reason that under ordinary conditions it is very 
readily regenerated, and m embryonic stages of 
Amblystoma the regeneration takes place rather 
rapidly The re* aha of all experiments to date show 
conclusively tli& x-radiation m proper dosage will 

1 W. C Curtis, “Old Problems and a New Technique , 99 
Science, 67/T141-149, 1998. 


prevent normal regeneration of the limb in any stage 
of limb development. 

When the hmb bud is amputated at a very early 
stage of development, the amputation consists in the 
removal of merely the small mesodermal bud and its 
ectodermal covering The wound heals quickly and, 
under normal conditions, regeneration of the limb bud 
and subsequent normal limb development takes place 
However, the limb will fail to regenerate after am¬ 
putation, if the embryo be given daily dosages of 
x-rays Some growth takes place and a abort spur- 
like appendage develops; but differentiation into up¬ 
per arm, forearm and hand does not occur. Radia¬ 
tion appears to prevent differentiation during regen¬ 
erative growth. 

It is especially striking that a dosage of x-radia- 
tion which very definitely prevents hmb regeneration 
has no apparent effect on normal hmb growth and 
differentiation. If, for example, the limb bud on one 
side of the body is amputated at an early stage of 
hmb development, and the embryo is radiated daily, 
the hmb will fail to regenerate except for the develop¬ 
ment of a short spur-like appendsg& In the same 
embryo, however, toe unharmed limb bud on toe op¬ 
posite side of toe body will grow and develop into a 
normal hmb, apparently unaffected by the radiation. 
Other experiments, also, demonstrate this same 
phenomenon. For example, daily radiation of 
Amblystoma embryos has been begun in the blasted* 
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stage and continued daring a period of over seven 
weeks. Embryos so radiated appear to develop nor¬ 
mally, and limb growth and differentiation takes place 
m an apparently typical manner. However, if at 
any time daring the course of the experiment a limb 
is amputated, it will not be regenerated; at the same 
time the unharmed limb on the opposite side of the 
embryo will continue normal development 
By means of x-radiation, regeneration can be as effec¬ 
tively prevented w late stages of limb development 
as m early stages. If an embryo, the fore limb of 
which is well developed into upper arm, fore arm and 
hand, be given daily dosages of x-rays no portion of 
the limb will be regenerated after amputation. This 
failure to regenerate under the influence of x-radia- 
tion occurs, moreover, regardless of the level at which 
the limb is amputated. The wound at the point of 
amputation heals as quickly as in normal unradiated 
controls, and there is a slight amount of growth at 
the cut end However, there is no regeneration of 
the lost part such as takes place rapidly in unradiatod 
embryos. The effect of x-radxation in preventing re¬ 
generation, therefore, appears to bear no relation to 
the age of the embryo, the stage of limb develop¬ 
ment, or the level at whieh the limb is amputated 
One of the significant results of this investigation 
is that x-radiation affords a method of studying ex¬ 
perimentally the differentiation process in regenera¬ 
tion as compared with differentiation in normal em¬ 
bryonic development It would appear that the dif¬ 
ferentiation during regeneration is in some important 
respect unlike the differentiation danng normal de¬ 
velopment, the former is prohibited by a dosage of 
x-radiation that has no externally visible effect on the 
latter Histological studies of non-regenerating 
limbs of Amblystoma embryos compared with nor¬ 
mally regenerating limbs are now in progress 
The source of radiation for these experiments was 
• Coolidge medium focus tube. The factors govern¬ 
ing the dosage of radiation were as follows 66 kilo¬ 
volts, 7 xmlhamperes, distance from target to embryo 
25 cm, exposure from 3 to 5 minutes 

Elhbb G» Butler 

Laroratosy or Comparative Anatomy, 

Priwotton University 

effects on the gonads of cortico- 

ADRENAL EXTRACT 1 
An apparent interrelationship between the adrenal 
cortex and the sex glands has frequently been noted 

1 Reported in brief at the meeting of the Federation 
American Societies for Experimental Biology, Mon* 
frml, April 11, 1981. 

Grateful acknowledgment i» made of aid in the above 
by the GragtMn*id Committee of the 
SfoSuatf Re s e ar ch Council. 


by dimdiaiis. 1 ** The fact that both tissues arise from 
a common mesodermal origin, and that hypertrophy 
of the adrenal cortex occurs in pregnancy and in 
sexual precocity, has strengthened this view No 
adequate experimental evidence in confirmation of 
the hypothesis appears, however, to have been brought 
forward. 

In an attempt to secure data relative to this pos¬ 
sible interrelationship, immature albino rats were 
injected intrapentoneally with cortico-adrenol extract 
prepared in this laboratory according to the method 
of Swingle and Pflffner 4 This extract has been 
shown to contain the cortical hormone in sufficient 
amount to maintain adrenalectomized cats in good 
health for considerable periods of time, and to revive 
animals showing marked symptoms of adrenal insuffi¬ 
ciency 0 Litter mates which were used as controls 
were injected with corresponding amounts of normal 
saline solution All animals used were of Wistar 
stock. They were fed on a standard meal diet 

Following one and two-week periods of treatment, 
the animals were killed and the gonads fixed in 
Bourn’s solution Identical methods of fixation, clear¬ 
ing and staining were employed in order that the 
observations might be in every way comparable The 
results of the treatment are summarized in the accom¬ 
panying table 

When histological preparations of the gonads were 
compared in all animals from the 25-day stage on¬ 
ward, it was observed that maturation of the experi¬ 
mental gonad, considerably beyond that seen in con¬ 
trols of the same age, had taken place In the female 
this was evidenced by a greater amount of fluid within 
the follicles, and by increased follicular diameter 
In the male, the difference was not so striking The 
tubules of the experimental animals presented a more 
closely packed appearance, and a reduction and in¬ 
creased differentiation in the cells of the germinal 
epithelium was apparent The general appearance 
was quite similar to that seen in young rats, following 
the injection of macerated pituitary gland 0 The 
cortico-adrenal extract UBed, it should be mentioned, 
was in all oases stenle and protein free, and con¬ 
tained approximately 1 in 4,000,000 parts of adre¬ 
nalin. 

In several cases marked utenne enlargement was 
produced by cortico-adrenal extract injection The 

0 W. Bullock and J Segueura, Trans Path Soe. Lon¬ 
don, 06; 189, 1900 

»h Guthrie and W d’E Emery, Troiw Clin. Sec 
London, 40. 170, 1907. 

*w. W Swingle and J. J. Pflffner, Anat Bee., 44: 
225, 1999; Am J*ur. Physiol., 95 103, 164, 1931. 

6 6. V, Britton and Herbert Silvette, Soiznob, 73 
322, 878, 1931. 

0 & L, Corey, Physiol Zool, 3 379, 1930. 
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* Corpora lutea were present in none of the control 
annuals At the 42 day stage, however, a small por 
centage of the tubules of the controls contained a few 
spermatozoa 

pituitary gland also showed considerable hypertrophy 
in some of the youngest animals examined 

It is concluded that extracts of the adrenal cortex, 
which contain according to recent observations the 
hormone of the cortical tissues, produce precocious 
sexual maturity in the albino rat The effect is most 
pronounced and first produced in the female 

E L Cokey 
S W Britton 

Physiological Laboratory, 

University or Virginia 

ANTIUREASE 1 

Antienzymfs, such as antirennm, antipepsin, anti¬ 
trypsin, anticatalase, antiemuJsm, antiamylase and 
others, have been described in enzyme literature, but 
there always has been considerable doubt of their 
existence In some coses, as with anticatalase, the 
substance is nothing more than an inhibitor occurring 
naturally in animal tissues The production of anti- 
pepsin by injecting pepsin into animals is very im¬ 
probable since pepsin is rapidly destroyed at the pH 
of the blood 

We believed that crystalline urease would be espe¬ 
cially suitable for the production of an antiurease 
in animals for the following reasons It is cxtraordi- 

1 Prom the Department of Physiology and Biochem¬ 
istry, Medical College, Cornell University, Ithaca* 


n&nly active, it is stabilized by blood serum and it 
poisons animals even in small doses by converting the 
animal’s urea to ammonium carbonate. 

Urease, recrystalhzed from 30 per cent alcohol and 
of the highest obtainable activity, was injected into 
young rabbits of from 2 to 21 kilograms m weight. 
When given by ear vein as little as 0.3 mg caused con¬ 
vulsions after a few minutes and death after 1 or 2 
hours When the urease was injected intrapen- 
toneally the rabbit was usually found dead in 10 to 
12 hours Subcutaneous injection caused death 
within 36 to 48 hours It has been possible to im¬ 
munize rabbits by starting with subcutaneous, or 
intrapentoneal injections of 0.02 to 0 04 mg and 
increasing the dose gradually The amount of urease 
has been increased as high as 4 or 5 mg of crystalline 
urease at a single injection without causing any loss 
in weight and any visible symptoms other than slight 
swellings at the sites of injection Serum from these 
immunized rabbits, when incubated with crystalline 
urease, greatly inhibits the ability of the UTeasc to 
hydrolyze urea Even as little as 0 015 ec of the im¬ 
mune scrum has an unmistakable effect When nor¬ 
mal rabbits are given protective doses of immune 
serum j n tra pen toneally, they have been shown to be 
unaffected by twice the lethal doge of crystalline 
urease 

Since antiurease can be determined easily by chemi¬ 
cal means and, unlike toxin-antitoxin, is independent 
of animal experimentation for its demonstration and 
estimation, we expect this work to lead eventually to 
a more complete understanding of the phenomena of 
immunological reactions 

James B Sumner 

J. Stanley Kirk 
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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

GENERAL REPORTS OF THE FIRST PASADENA MEETING OF THE AMERICAN ASSO¬ 
CIATION FOR THE ADVANCEMENT OF SCIENCE AND ASSOCIATED SOCIETIES 


GENERAL FEATURES 
The eighty-eighth meeting of the American Asso¬ 
ciation and associated societies at Pasadena, Cali¬ 
fornia, from June 15 to 20, 1931, inaugurated a new 
senes of national summer meetings and set many 
precedents which will undoubtedly make all future 
meetings of the association more interesting and en¬ 
joyable. Too much credit can not be given the 
local committee for its wealth of ideas and its en¬ 
deavors to make this meeting interesting Much 
emphasis was placed on important symposia by dis¬ 
tinguished scientists who came from twenty-eight 
states and nine foreign countries A preliminary an¬ 
nouncement for this meeting was mailed out to all 
members of the association about four weeks in ad¬ 
vance of the meeting and a more condensed announce¬ 


ment containing some additional information ap¬ 
peared in Science for May 15, 1931 
The sessions ot the association and associated so¬ 
cieties were very satisfactorily accommodated m tho 
buildings of the California Institute of Technology, 
the Mount Wilson Observatory, tho Southwest Mu¬ 
seum and the Huntington Hotel 
The president for this summer meeting of the as¬ 
sociation was Professor Franz Boas, of Columbia 
University Professor Boas is known throughout the 
world for his important contributions to anthropology 
and is frequently called the dean of American 
Anthropologists The association is greatly indebted 
to him for his loyalty and willingness to postpone 
hw summer trip so that he could be present at the 
meeting. 
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The retiring president for the Pasadena meeting 
"was Professor Thomas Hunt Morgan, of the Cali¬ 
fornia Institute of Technology, eminent leader in 
zoological research and teaching and a pioneer m 
genetics research Dr Morgan introduced the new 
president, Dr Boas, at the first of the evening ses¬ 
sions. 

ATTENDANCE, SESSIONS AND PAPERS 

Fourteen of the fifteen sections of the associa¬ 
tion were officially represented on the program, and 
twenty-two independent organizations of scientific 
workers joined with the association on this occasion 
Altogether about HO scientific sessions were held, 
and about 680 papers and addresses were delivered 
by about 625 individuals 

Eleven hundred and ninety-throft persons were ac¬ 
tually registered at the association’s registration 
offices as in attendance Many present did not regis¬ 
ter, and it is therefore impossible to tell how many 
attended the scientific sessions It is certain, however, 
that between fifteen hundred and two thousand at¬ 
tended one or more technical sessions of the asso¬ 
ciation or associated societies Each of the evening 
sessions at the Greek Theater in Los Angeles was 
attended by about one thousand persons, about half 
of whom were registered All the audiences at the 
Greek Theater were attentive and seemed much inter¬ 
ested m the scientific discussions. 

The residence distribution of those who registered 
at the association’s offices is shown by the following 
table 


State 

Total 

State 

Total 

Ancona 

31 

New Mexico 

5 

California 

_ 922 

Ohio 

- 5 

Colorado 

9 

Oregon - 

- - 22 
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Pennsylvania - 

-- 5 

District of Columbia 11 

Rhode Island « 

- 2 
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10 

Utah 

21 
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Washington 

15 

Illinois 

12 

Wisconsin - 
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Iowa 
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Canada 
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Kansas 

4 
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1 

Foreign Countries 


Massachusetts 

13 

Australia 

1 

Michigan 

2 

England 

- 2 

Minnesota 
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Germany „ 

5 

Missouri 
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Japan ~ 
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Nebraska 

4 

Palestine 

1 

Nevada -- S 

Russia 

1 

New Jersey 
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New York 
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THE LOCAL COMMITTEE AND REPRESEN¬ 
TATIVES OF SECTIONS 

The general local committee for the Pasadena meet¬ 
ing was made up as follows: 

P W Merrill, general chairman 

H B Babcock, general secretary 

Xu H Gilmore, executive secretary 

D 8 Mulvin, treasurer 

I S Bowen, chairman of the subcommittee on exhibits. 

J P Buwalda, chairman of the subcommittee on publio 
loetures.- 

R. L Daugherty, chairman of the subcommittee on 
local service 

R. A Millikan, chairman of the subcommittee on 
finance 

L C Pauling, chairman of the subcommittee on meet¬ 
ing places 

R. O Schad, chairman of the subcommittee on regis¬ 
tration 

R. W Sorensen, chairman of the subcommittee on ex¬ 
cursions 

Franklin Thomas, chairman of the subcommittee on en¬ 
tertainment 

E C Watson, chairman of the subcommittee on pro¬ 
gram and publicity 

Subcommittee on Finance R. A Millikan, Chairman, 
W 8 Adams, A G Arnoll, Max Farr and, P W Merrill, 
R. O Schad, E C Watson 

Subcommittee on Public Lecture *. J P Buwalda, 
Chairman, H D Babcock, Harry H Main, R A Milli¬ 
kan, L C Pauling 

Subcommittee on Program and Publicity E 0. Wat¬ 
son, Chairman, A H Joy, Editor of General Program; 
B M Allen, H D Babcock, E 0 Barrett, E T Bell, 
J P Buwalda, Roy E Campbell, R L Daugherty, Wm 
Dunkerley, H de Forest, M R Harrington, 39. R Hed¬ 
rick, Harry H Main, T H. Morgan, W B Monro, Seeley 
G Mudd, L C Pauling, G Ross Robertson, A. H 
Sturtevant, T Wayland Vaughan. 

Subcommittee on Excursions R W Sorensen, chair¬ 
man, B M Allen, E G Anderson, H W. Clapp, Wm. 
Hertrich, H de Forest, A. L. Klein, W, N Lacey, Harry 
H. Main, B R Martel, F G Pease, F L. Ranaome, Ray¬ 
mond M Belle 

Subcommittee on Exhibits* I S Bowen, Chairman; 
A 0 Beckmann, L E Bliss, 8 B Nicholson, Raymond 
M Belle, R W Sorensen, Chester Stock, A H Sturte¬ 
vant, R M Sutton, Q O Wood 

Subcommittee on Local Service . R L. Daugherty, 
Chairman, J. E Bell, H W Clapp, Wm Dunkerley, 
Harry H Main, Sinclair Smith, W. R Smyths, L. EL 
Wear. 

Subcommittee on Meeting Places* L 0. Pauling, Chair¬ 
man; S J Bates, H Borsook, B. W Howard, A. H. Joy, 
R T Knapp, 8 S. Maokeown. 

Subcommittee on Eegistrationi R O Schad, Chair- * 
man, Harry H. Main, F. H. Soares, H 0. van BuskdrlL 

Subcommittee on Entertainment i FraakRn Thoma% 
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Chftlnun; J W. Du Mead, W* V* Houston, 21 P Bub¬ 
ble, Morgan Ward 

Ladies* Entertainment Committee Mrs, B A Millikan, 
Chairman; Mrs. Walter B Adams, Mrs Harry Bateman, 
Mrs, Stuart J Bates, Mrs Leslie E Bliss, Mrs 1 S 
Bowen, Mrs John P Buwslda, Mrs Boscoe G Dickenson, 
Mrs, Jesse Du Mond, Mrs Max Far rand, Mrs George 
E Hate, Mts F W. H&nriehs, Jr, Mrs, E, P Hubble, 
Mrs William N, Lacey, Mrs P W Merrill, Mrs Thom is 
H, Morgan, Mrs William B Munro, Mrs Linus 0 Paul 
ing, Mrs Frederick L Ransom©, Mrs Robert 0 Schrnl, 
Mrs R W Sorensen, Mrs Cheater Stock, Mrs Franklin 
Thomas, Mrs Richard C Tolman, Mrs Morgan Ward 

Local EBpBBSBNTATmjs vor ths Sections 
Section A (Mathematics), E R. Hedrick, University of 
California at Los Angeles 

Section JB (Physics), E C Watson, California Institute 
of Technology 

Section C (Chemistry), G Ross Robertson, University of 
California at Los Angeles 

Section D (Astronomy), S B Nicholson, Mount Wilson 
Observatory 

Section E (Geology and Geography), J P Buwalda, 
California Institute of Technology 
Section F (Zoological Sciences), B M Allen, University 
of California at Los Angeles 
8eetion G (Botanical Sciences), H do Forest, University 
of Southern California 

Section JET (Anthropology), M R Harrington, Southwest 
Museum 

Section 1 (Psychology), S I Frans, University of Cali 
forma at Los Angeles 

Section K (Social and Economic Sciences), W B Munro, 
California Institute of Technology 
Section L (Historical and Philological Sciences), W B 
Munro, California Institute of Technology 
Section M (Engineering), R Lu Daugherty, California 
Institute of Technology 

Section N (Medical Sciences), Seeley G Mudd, California 
Institute of Technology 

Section 0 (Agriculture), W. P Kelley, University of 
California at Riverside 

Section Q (Education), W H Hughes, Pasadena, Cali¬ 
fornia. 

OFFICERS OF THE ASSOCIATION 
FOR THE CALENDAR YEAR 1931 1 

President, Frans Boas, Columbia University 

EeHrxng President, Thomas Hunt Morgan, California 
Institute of Technology. 

Permanent Secretary, Charles F Boos (1932) 

General Secretary, Burton E. Livingston (1932), 
Johns Hopkins University. 

Treasurer, John L. Wirt (1282), Carnegie Institution 
of Washington. 

Secretary of the Council, Charles A* Shull, University 
of Chicago 

k The number In parenthesis denotes the calendar year 
$A the end of which the member's tern of office is to 
*>&***. 


Executive Assistant, Sam Woodley 
Auditor, A. G McCall, U S. Department of Agricul¬ 
ture 

Director of the A A A S Press Service, Austin H 
Clark, U S National Museum 
Director of Exhibition, H S Kimberly 

Members of the Executive Committee of the Council 
J McKecn Cattell (1934), Chairman, Frans Boas 
(1981), President of the Association, Karl T Compton 
(1933), Massachusetts Institute of Technology, David 
B Curtiss (1931), Northwestern University, Joel H 
Hildebrand (1931), University of California, Vernon 
Kellogg (1932), National Research Council, Burton E 
Livingston (1932), General Secretary, Johns Hopkins 
University, Robert A Millikan (1933), California In¬ 
stitute of Technology, Charles F Boos (1932), Per¬ 
manent Secretary, Henry B Ward (1934), University 
of Illinois, Edwin B WilBon (1932), Harvard School 
of Public Health 

The general local committee and ita subcommit¬ 
tees have rendered invaluable service m working out 
plans and precedents for this first summer meeting 
of the new series and m caring for the innumerable 
details of arrangements that constitute the prelim¬ 
inary preparations for a great scientific meeting. As 
general chairman of the local committees, Dr Paul 
W. Merrill, of the Mount Wilson Observatory, has 
given freely of his time and energy He was ably 
assisted by Mr Harold D Babcock as secretary of 
the local committee, m coordinating and carrying out 
the work of the several subcommittees Professor E. 
C Watson, of the California Institute of Technology, 
devoted almost all of four months of his time as 
chairman of a General Program Committee whose 
object has been to synchronize, coordinate and en¬ 
large the programs of the various societies and sec¬ 
tions meeting with the association at Pasadena As 
a result of the efforts of Professor Watson and his 
program committee many interesting symposia and 
joint sessions have developed The council voted to 
ask the permanent secretary to find some one to do 
the same important service for the New Orleans 
meeting. The chairman of every subcommittee has 
worked faithfully and well and to all of them—Dr 
Robert A. Millikan, Dr I 8 Bowen, Dr Linus C. 
Pauling, Professor Franklin Thomas, Professor R 
L. Daugherty and Mr R. 0 Schad, and all their com¬ 
mitteemen—are due the grateful and lasting thanks 
of the association. 

The Pacific Division of the association, desiring to 
cooperate in every way to make this first summer 
meeting really national in character, withdrew the 
meeting which it regularly holds in Juno, and its 
officers and executive committee have given valuable 
asai e taa o e in planning and arranging the program. 
Dr* J. Murray Luck, secretary of the Pacific Dm- 
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Sion, made moat of the program arrangements with 
the associated societies, and prepared much of that 
material for both the preliminary and general pro¬ 
gram, as ^ell as coopeiated in many other ways 

Mr A H Jov, of the Mount Wilson Observatory, 
in the absence of a permanent editor, took up the 
responsibility of the editing of the general program 
at a comparatively late date, and very generously 
gave several weeks of his time to this task 

GENERAL RECEPTION AND ENTERTAIN¬ 
MENT 

Through the courtesy of the director and the trus¬ 
tees of the Huntington Libiary and Art Gallery a 
reception in the gardens ot the Huntington estate 
officially opened the meeting on the afternoon ot 
Monday, June 15 Dr Max Farrand, director of re¬ 
search at the library, presided at the reception and 
welcomed the association m behalf of the host insti¬ 
tutions The chair was then taken by Dr Thomas 
Hunt Morgan, the retiring president of the associa¬ 
tion, who introduced Dr Franz Boas, the new presi¬ 
dent Following a short response by Dr Boas, the 
gardens, library and art galleries were opened to the 
members Refreshments were served continuously in 
the palm garden amid the soft melodies of two hurps 

The grounds of the Huntington estate comprise a 
little over two hundred acres and are largely devoted 
to a beautifully landscaped garden Luxuriant tree 
ferns, cyeads and palms give it a subtropical effect ot 
unusual charm Other special features are the cac¬ 
tus collections containing over 18,000 specimens and 
a Japanese garden 

Tea was served at the Athenaeum on the afternoons 
of Tuesday, Wednesday, Thursday and Friday, from 
4 00 to 5 00 pm The members of the ladies 1 
entertainment committee served admuably as host¬ 
esses at these delightful receptions 

EXCURSIONS 

Interesting excursions were arranged for every 
afternoon to nearby places of special interest under 
the leadership of competent guides On Tuesday 
afternoon four or five hundred members availed 
themschcs of an opportunity to visit the Busch Gar¬ 
dens, which are not regularly open to visitors A 
Spanish orchestra and singer entertained with Span¬ 
ish melodies and songs during the luncheon served on 
the grounds 

About three hundred members took advantage of 
the Wednesday afternoon tour of Hollywood, Bev¬ 
erly Hills, the Beaches, Fox Film Studios and the 
University of California This tour was compli¬ 
mentary to the visiting members by the Los Angelos 
Chamber of Commerce An excellent box lunch was 
furnished delegates to eat on the bus. 


The excursion to Mount Wilson on Wednesday 
afternoon for members of Section D and the Astro¬ 
nomical Society of the Pacific was token advantage 
of by about 125 members who were given an oppor¬ 
tunity to see the instruments of the observatory m 
operation 

On Thursday afternoon many members took the 
electric cars for Mount Lowe and lunched on top of 
the mountain About twenty or thirty of these 
walked six miles over a mountain trail to Mount Wil¬ 
son for dinner at six o’clock 

There was also a second group of eighteen excur¬ 
sions bv arrangements These included trips to the 
Huntington Library and Art Gallery, to Dr Michel- 
son’s light equipment at Irving Ranch, to the San 
Gabriel Mission, founded m 1771, to the Chaparral 
and Conifer Forest of the mountains, to the Colorado 
Desert, and so forth 

A gasoline launch, the Anton I)ohm } built for 
dredging and trawling operations, was graciously 
provided by the University of Southern California 
for those biologists who wished to take advantage of 
a marine dredging trip 

The lact that there was sufficient demand to bold 
everv one except one (beginning at 3 00 AM ) of 
the twenty-three excursions announced in the general 
program is a sure indication that Professor Sorensen 
and his excursion committee knew exactly what asso¬ 
ciation delegates wished to sec. 

MEETINGS OF THE COUNCIL 

The council of the association hold three meetings 
m Pasadena The first session was called to order at 
9 04 am, Tuesday morning, with President Boas 
presiding The following items of business were 
transacted 

(1) The executive committee reported to the coun¬ 
cil that the Society of Rheology and the Acoustical 
Society of America were affiliated with the associa¬ 
tion at the April meeting of the executive committee 
of the council These societies have one representa¬ 
tive each on the council 

(2) The American College Personnel Association 
and the American College of Dentists were associated 
with the association 

(3) The executive committee reported to the coun¬ 
cil that the Northwest Scientific Association was 
affiliated with the American Association for the Ad¬ 
vancement of Science as an academy of science at the 
April meeting of the executive committee No finan¬ 
cial arrangements were made with the Northwest 
Scientific Association 

(4) The council voted approval of the application 
of the Midwestern Psychological Association for 
affiliation The membership of this association is 
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322, of whom 63 are fellows of (he American Asso¬ 
ciation, and 61 members 

(5) The council voted that the general programs 
of the American Association for the Advancement of 
Science be edited by the permanent secretary’s office 

(6) After extensive discussion of the problems 
connected with the publication of the general pro¬ 
grams, the council voted that eight-point type should 
be used wherever it seemed desirable, m printing the 
general program of the New Orleans meeting 

(7) The council voted approval of the application 
of the Union of Biological Societies for a grant ol 
$400 of the treasurer’s funds for use m obtaining 
additional subscriptions for Biological Abstracts 

(8) The council adjourned at 9 56 a m , to moot 
June 17 at 9 00 am 

SECOND SESSION 
Wednesday, June 17, 1931 

(1) The council was called to order at 9 03 a m , 
with President Boas m the chair 

(2) The minutes of the first session of the council 
on June 16 were read and approved 

(3) The council approved the recommendation ot 
the committee on foreign guests of the association 
that the 1933 meeting in connection with the Chic ago 
World’s Fair centennial celebration be held the last 
week m June 

(4) The council confirmed the action of the execu¬ 
tive committee in selecting Syracuse for the 1932 
summer meeting, and Atlantic City for the 1932 win¬ 
ter meeting The date of the Syracuse meeting was 
fixed as the week beginning June 20, 1932 

(5) The council voted that it looks with favor 
upon holding the winter meeting of 1931 at Boston, 
the summer meeting of 1934 at San Francisco and 
the winter meeting of 1934 at Rochester 

(6) The council voted that the permanent secre¬ 
tary be instructed to submit annually a list of pro 
posed meeting places, including those mentioned in 
the previous section of the minutes, to the secretaries 
of all affiliated societies and to all members of the 
council, for comment and suggestion to serve as a 
basis for selection of meeting places* 

(7) The permanent secretary presented to the 
council a report of the local committee on finance for 
the Cleveland meeting This was followed by a full 
discussion of the methods of financing the meetings 
of the association, after which the council voted that 
the arrangements for financing the New Orleans 
meeting bp referred to the executive committee, with 
power to make such arrangements as they might 
deem Wise. 

(8) The council adjourned at 9. 50 am, to meet 
at 9:00 A.K., June 18 


THIRD SESSION 
Thursday, June 18, 1931 

(1) The council was called to order at 9 05 AM, 
with President Boas presiding 

(2) The minutes of the meeting on June 17 were 
read, amended and approved as amended 

(3) On recommendation of the executive commit¬ 
tee, the council voted that the mcmoiundum of the 
Societa Generate Italiana Di Ellettncita be referred 
to the American Physical Society, and that of the 
International Congress of Prehistoric Archeology be 
referred to the American Anthropological Associa¬ 
tion 

(4) On recommendation of the executive commit¬ 
tee, the council voted that a committee, consisting of 
Dr J McK Cattell and Dr Burton E Livingston, 
be abked to confer with Mr Austin II Clark concern¬ 
ing the directorship of the Press Service of the asso¬ 
ciation 

(5) The council voted that a preregistration plan 
be tried for the New Orleans meeting in December, 
1931, if arrangements tor financing the plan could 
be made 

(6) A resolution expressing appreciation of the 
association to all committees and institutions whose 
cooperation contributed to the success of the Pasa¬ 
dena meeting was adopted 

(7) An informal discussion of plans for unifying 
and coordinating the meetings of sections and affili¬ 
ated societies was held, and it was the consensus of 
opinion that the permanent secretary should consult 
with the secretaries of such societies, and take what¬ 
ever steps seemed feasible to secure a unification of 
programs at the meetings 

(8) Dr William B Reid appeared before tlio 
council as the representative of Chancellor Charles 
W Flint, of Syracuse University, and dibcussed the 
plans for the summer meeting at Syracuse m 1932 

(9) The council adjourned at 9 52 am, to meet 
at New Orleans in December, 1931 

THE SCIENTIFIC EXHIBITION 

Many interesting scientific and research exhibits 
were opened to the general pubbe An actual dem¬ 
onstration of the utilisation of light by the green 
plant to form oxygen and starch was shown Since 
the pigments chlorophyll and the carotmoids of the 
leaf are the agents active in this light absorption, 
they were exhibited and their light-absorbing ability 
demonstrated 

On two different nights Mount Wilson Observatory 
was thrown open to the delegates and Dr Hubble 
and others explained the operation of the 100-inch 
telescope and other instruments at the observatory 
Delegates were allowed to use the 100-meh telescope 
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to see distant nebulae. An exhibit of photographs 
and diagrams illustrated and explained the methods 
used m determining the distance and distribution of 
nebulae, and showed the results whioh have been ob¬ 
tained in such explorations of space. 

The California Institute of Technology and the 
Southwest Museum cooperated ip exhibiting remains 
found in Gypsum Cave in Nevada Materials of the 
ground sloth were especially noteworthy because of 
their remarkable preservation The collection in¬ 
cluded skeletal remains with dried tendonal strands 
adhering to the external surfaces of the bones, daws 
with horny sheaths, hair, small bits of hide and dung 
The circumstances of the finding of these remains 
and remains of man in Gypsum Cave are such as to 
suggest that man was contemporary with the sloth 

The Los Angeles Museum displayed some of the 
more striking fossil material removed from the Pleis¬ 
tocene asphalt deposits of the Rancho La Brea. This 
museum also exhibited some of the specimens found 
at Gila Valley, Arizona, in 1930-31 These latter 
specimens were obtained from a thirty-acre site one 
mile east of Casa Grande National Monument, upon 
which the expedition located and excavated three 
crematory areas, fifty houses, offertory area and sev¬ 
eral large trash mounds The cremation-pit burials 
yielded a wealth of pottery, carved bone, stone and 
shell artifacts, indicating the existence of an early 
culture Most interesting were the badly calcined 
bases of mirrors, the reflecting surfaces of which 
were mosaics of iron pynte crystal fragments 

One of the most interesting of all the exhibits was 
a representative collection of living reptiles from the 
Southwestern states The American Society of 
Ichthyologists and Herpetologists was responsible 
for this excellent exhibit 

Numerous other less spectacular exhibits were 
opened to the public Special mention should be 
made of the exhibit of the Senpps Institution of 
Oceanography of the University of California, show¬ 
ing subsurface movements of the waters in the Gulf 
of Alaska, a cabinet of viols containing the relative 
amounts of the different more important constitu¬ 
ents of sea water, and among other things an exhibit 
of apparatus used in the study of oxygen consump¬ 
tion of certain marine fishes Those responsible for 
this exhibit were Doctors George F McEwen, E. G 
Moberg, Burt Richardson, W E Allen, N A Wells 
and F B Sumner 

Dr R A. Millikan exhibited electroscopes used in 
various phases of cosmic ray investigations Dr 
Sinclair Smith, of the Mount Wilson Observatory, 
showed some extremely sensitive energy measuring 
devices developed for the measurement of radiation 
from astronomical bodies. Dr. Hawley Cartwright 


demonstrated some extremely sensitive thermo¬ 
couples Maps and charts showing the various as¬ 
pects of the Colorado River development, prepared 
with the aid of the Metropolitan Water District of 
Los Angeles, were also exhibited 

The association maintains a committee on the 
Science Research Exhibition, of which Dr. F C. 
Brown, of the Museum of Science and Industry, New 
Tork City, is chairman, and Mr Owen Cattell, of 
The Science Press, Grand Central Terminal, New 
Tork 'City, is secretary. This committee asked Dr 
I S Bowen, of the California Institute of Technol¬ 
ogy, to act for it in securing and arranging exhibits 
for the Pasadena meeting The association is grate¬ 
ful to Dr Bowen for giving so much of his time m 
securing and arranging this large, excellent scientific 
exhibition 

GENERAL SESSIONS 

The general sessions encourage the cultivation of 
the broader aspects of scientific thought and the in¬ 
terchange of ideas between the several gyoups of men 
and women of science At Pasadena they were freely 
open to all who wished to attend, to the general pub¬ 
lic as well as to scientific workers, but seats were re¬ 
served for those who had registered 

The association was unusually fortunate this year 
in the arrangement of its general sessions, a very 
important task to which Dr J P Buwalda, of the 
California Institute of Technology, and his com¬ 
mittee on public addresses gave much attention. Dr. 
Robert A. Millikan was an important member of this 
committee and as a member of the executive commit¬ 
tee of the association acted for it in issuing invita¬ 
tions to association speakers Men of the highest 
scientific eminence presented these addresses in non¬ 
technical language m such a way that they would be 
of maximum benefit to laymen and scientists in other 
fields of work The following bnof reports of these 
sessions are based on the general program and on 
notes made by the permanent secretary 

Dr Franz Boas, the president of the association, 
gave the first of the evening lectures on Monday eve* 
nmg at the Greek Theater in Los Angeles. Dr, 
Thomas Hunt Morgan, the retiring president of the 
association, introduced Dr Boas, who chose the sub¬ 
ject “Race and Progress." Declaring his firm ad¬ 
herence to the theory that infusion of new blood in 
a race stimulates progress, Dr Boas said. “The 
high nobility of all parte of Europe is of mixed 
origin, but it would be difficult to show that degen¬ 
eracy has resulted from such interbreeding ” He 
declared that America's melting pot » performing a 
great work for Caucasian civilisation “What is hap¬ 
pening in America now is the repetition on a larger 
scale and in a shorter space of time of what happened 
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in Europe during the centuries when the peoples of 
northern Europe were not firmly attached to the soil » 
Dr. Boas' complete address may be found in Science 
for July 3,1931. 

On Tuesday evening Dr. H D Arnold, director of 
the Bell Telephone Laboratories, gave the second of 
the senes of evening lectures at the Greek Theater 
Dr. Arnold’s address was an illustrated one on the 
subject, “Science Listens” Speech waves danced 
across a projection screen while the audience henrd 
their counterparts through loud speakers One of 
the most dramatic of Dr Arnold’s demonstrations was 
that in which the audience heard electrons in a solid 
iron bar turning over under the influence of a mag¬ 
netic force Dr Arnold gave a companion demon¬ 
stration m which he made it possible for the audience 
to hear noise-currents set up inside a wire When 
the wire was heated the noise increased as the dance 
of the electrons was speeded up Under the chill of 
liquid air the electrons slowed up and their noise was 
almost inaudible This effect known as the Johnson 
effect is of great importance as it fixes a lower limit 
of sound currents which can be amplified without 
excessive noise interference. 

Dr Arthur L Day, director of the Geophysical 
Laboratory of the Carnegie Institution, delivered the 
third of the lectures at the Greek Theater on the 
subject, “The Present Status of Seismology” Ac¬ 
cording to Dr Day, earthquakes are not chance 
phenomena and should not be regarded supersh- 
tiously They are the results of definite causes which 
are gradually being recognized and understood Al¬ 
though earthquakes occur everywhere over the earth’s 
surface, they occur more frequently in < *y° un ff areas” 
in which mountains are still growing Dr Day 
praised geological researches which are being done 
and said 4 "One of the recent discoveries is that the 
earth is made up of concentric shells These shells 
are tens of hundreds of miles thick, and transmit 
earthquake waves differently and at different speeds ” 
Nearly everything so far known about the earth’s 
deep interior has been learned from studies of earth¬ 
quake waves 

In Gie fourth of the evening lectures Dr Charles 
A Beard, noted historian, spoke on the subject, 
“Scientists, and History.” According to Dr Beard, 
•etattiste’ ideas, equipment and personality are the 
produet of history. “The scientist himself is a prod¬ 
uet of history—congealed, so to speak.” A single 
amntist may be indifferent to his environment, may 
rrfuse to consider the relation of bis special work to 
oomely, but consciously or not he is influenced in his 
interests and his thinking by the society and climate 

opinion in which he labors. Dr. Beard challenged 
erientiftte to remedy the present economic situation 


He said. “Science has demonstrated that there is for 
practical purposes no limit to the possibilities of 
goods production, but millions are hungry What 
has science to sayf Is it possible that mankind has 
conquered the physical universe but cannot make wise 
and efficient use of its discoveries f” 

Dr Edward Hubble, of the Mount Wilson Ob¬ 
servatory, and one of the world’s foremost explor¬ 
ers of outer space, gave the fifth and concluding lec¬ 
ture at the Greek Theater on the subject, “The Realm 
of Nebulae ” He declared that finding out what the 
physical universe is made of is one of the ultimate 
problems of science and modern astrophysics is lead¬ 
ing nearer and nearer to a solution of the problem 
In former days the available sample of the universe 
consisted first of a portion of the earth’s surface, 
then of the sun and its family of planets, and later 
of a portion of the stellar system The observable 
region at present is defined with the 100-inch reflec¬ 
tor and hence that telescope has been used for a first 
survey of the region as a whole. Two very general 
characteristics have been determined In the first 
place, as far as the telescope can reach, the distribu¬ 
tion of the nebulae is approximately uniform. “The 
nebulae are scattered more or less at random at in¬ 
tervals averaging something over 1,500,000 light 
years ” The second general characteristic is a strange 
relation between distance and certain displacements 
in the spectra of nebulae (red-shifts) which are some¬ 
times interpreted as indicating velocities away from 
the earth It is as though the universe were expand¬ 
ing from the earth as a center and the outer regions 
were expanding the more rapidly according to their 
distances “The authorities arc not yet agreed as to 
whether the red-shifts represent actual motion (as 
they clearly do on a very small scale for the stars in 
our own system) or some hitherto unrecognized effect 
whether physical or arising from the structure of 
space itself ” 

THE PRESS SERVICE 

(By Austin H. Clark; director of the Press Service ) 

Thanks to the promptness with which the mem¬ 
bers of the association responded to the request for 
copies of the papers which they were to deliver, and 
to the excellent way m which the papers and abstracts 
were prepared, the amount of press notice given the 
Pasadena meeting was considerably in excess of what 
had been anticipated 

One copy of each of the papers was retained in 
Washington and the other was sent to Pasadena so 
that press representatives in both cities were able to 
nse the same material at the same time. 

Professor E. C. Watson, of the California Insti¬ 
tute of Technology, was responsible for all press ar- 
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rangements and contacts at Pasadena, and the ex¬ 
cellent and extensive notice accorded the meeting by 
the press was in no small measure the result of his 
conscientious and efficient work 

The association is again under deep obligation to 
Science Service for cordial and most unselfish co¬ 
operation The staff of Scieuce Service did every¬ 
thing possible to insure the success of the meeting 
from the press standpoint, even going so far as to 
volunteer assistance which it would have been quite 
unreasonable to have requested of them 

SCIENTIFIC SESSIONS 

SECTION A (MATHEMATICS) 

(.Report from A T) Michal) 

Section A held two schsiohs for the reading of three 
invited papers Attendance at the sessions averaged 
about fifty Chairman E R Hednck prefaced the 
reading of the papers in the morning session by call¬ 
ing the attention of those present to a tentative list 
of foreign mathematicians to be invited to give lec¬ 
tures at the Chicago, 1931, meeting of the A A A 
S 

Professor Curtiss gave an indication of various 
diophantine problems treated bv him m a paper pub¬ 
lished in the Btdlettn of the American Mathematical 
Society in 1029 He pointed out some applications 
connected with the conformal mapping of a plane on 
a triangle and the covering of a plane with regular 
polygons and then went on to illustrate the method 
of exhaustions Professor Curtiss commented on 
some unsolved problems and in particular on an 
asymptotic formula for the number of integer solu¬ 
tions of an algebruic equation with integer coef¬ 
ficients subject to auxiliary conditions 

Professor 0 D Kellogg, of Harvard University, 
gave the second paper of the morning session He 
prefaced the main part of lus talk with a historical 
introduction to the Dirichlct problem He pointed 
out that it was not until 1913 that Zaremba showed 
that the Dinchlet problem with continuous boundary 
values is not possible for everv region After intro¬ 
ducing the method of sequences, a generalization of 
Poincare's balayage method, Professor Kellogg went 
on with the enunciation of an unsolved uniqueness 
problem, the solution of which is equivalent to show¬ 
ing that every bounded set of points of positive 
capacity contains a regular point This point sot 
theorem holds good in two dimensions and the ques¬ 
tion is whether it continues to hold m three dimen¬ 
sions T)r Kellogg discussed the capacities of Cantor 
sets and in conclusion raised the question whether the 
positive capacity of a point set is a topological 
property On Tuesday afternoon, J V Uspensky, 
of Stanford University, spoke on integration m finite 


form He gave an ordered account of some classical 
researches of Abel and Liouville on elliptic integrals. 
Professor Uspensky discussed some of the arithme¬ 
tic problems that arise in connection with Weierstrass’ 
practical solution of the problem of finite integra¬ 
tion by throwing it into a transcendental form with 
elliptic functions He spoke of the periodicity of 
triads of integers and referred to Tohebysheff’s 
criterion of periodicity (1860) In conclusion Pro¬ 
fessor Uspensky mentioned Zolotareff’s remarkable 
criterion involving algebraic numbers (1874) and 
pointed out that Zolotareff devised his theory of ideal 
numbers as a by-product 

section n (physics) and related organizations 
(Report from Leo Loeb, J A Van den Akker and 
Flot/d D Young) 

Section B met with its BBSOciuted societies, the 
American Physical Society and the American 
Meteorological Society Three very interesting sym¬ 
posia were urranged for the joint meeting with the 
American Physical Society These proved to be the 
best attended and most valuable part of the meetings 
The first symposium, on “The Physics of Crystals,” 
was opened by l)r F Zwichy, who presented a paper 
on “The Secondary Structure of Crystals” Other 
papers were presented by Dr P W Bridgman, Dr 
C J Davisson and Dr Alexander Goetz Dr Zwicky 
showed that the reasons which make for a secondary 
structure in crystals are of a very general nature, and 
that they even may provide a solution of the very 
fundamental problem why do crystals exist (in con¬ 
tradistinction to amorphous solids, liquids and gases) f 
Dr Bridgman reported he has found in his work with 
metal single crystals that in many cases the electric 
anisotropy in a crystal is not the same as the crys¬ 
tallographic anisotropy The work of Davisson and 
Germer, G P Thomson and others has shown quite 
definitely that electron beams possess a wave nature 
Electron beams, like x-rays, may now be used for 
the study of crystals, and, in certain cases, the method 
of electron diffraction may prove to be superior to 
that of x-rays The surface conditions of crystals 
may be studied quite satisfactorily by electron diffrac¬ 
tion, and, where electron beams of effective short 
wave-length are required, it is not necessary to go to 
high potentials Dr Davisson concluded his paper 
with a description of recent work earned out m his 
laboratory on electron diffraction from tungsten. 
Dr. Goetz and his associates have been searching in 
the past few years for evidence for a substructure 
m metal crystals New methods for etching crystal 
surfaces were described, and very fine reproductions 
of microphotographs of etched surfaces were shown. 
It is now possible to etch with controlled potentials 
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and it is thus possible to locate and measure the 
potential hills and valleys normal to the etched crys¬ 
tal surface The magnitudes of the potentials ore 
functions of the degree of impurity in the bismuth 
single crystals It was shown that the bismuth single 
crystal becomes paramagnetic in the direction of the 
principal axis under certain conditions of low tem¬ 
perature and composition 

Dr W F G Swann, who presided at these meet¬ 
ings, opened the second symposium, on “The Present 
Status of the Problem of Nuclear Structure/’ with a 
talk on a possible mode of solution of the general 
problem Dr Swann reviewed the difficulties encoun¬ 
tered by the old electromagnetic theory in explaining 
the close packing of electric charges m the nucleus, 
and emphasized that the most significant relation 
which we should bear in mind is the simple one which 
states the equivalence of mass and energy Dr 
Swann showed that it may prove possible to explain 
the upward nse in Aston’s mass defect curve by the 
coming together of electrons and protons Professor 
R II Fowler, of Cambridge, England, reviewed the 
experimental knowledge of the nucleus and some of 
the theoretical work Alpha particles apparently 
come from definite energy levels in the nucleus, since 
a study of the ranges of alpha particles in air re¬ 
veals the important fact that only discrete ranges ex¬ 
ist On the other hand, there appears to be no evi¬ 
dence for the existence of electronic states m the 
nucleus, while one can find connections between the 
gamma-ray energy levels and the stationary states of 
alpha particles In Bothe’s experiment, which was 
mentioned, alpha particles were shot on to a very 
thin foil of aluminum, and it was found that the 
bombardment caused the ejection of H-rays on the 
emergent side of the foil The absorption of an alpha 
particle accompanied by the ejection of a proton 
from a nucleus would mean a change in atomic weight 
of three, and thus it may prove possible to Tclatc the 
isotopes of two elements by this type of transforma¬ 
tion Dr W Pauli, of Zurich, Switzerland, pointed 
out that the two chief difficulties in nuclear theory 
are the breakdown of the alternation rule and the 
existence of a continuous beta-ray spectrum A num¬ 
ber of elements such as nitrogen do not obey this 
rule Dr Pauli attempted to overcome this difficulty 
and at the same time provide for the possibility of a 
continuous beta-ray spectrum by the introduction of 
a third kind of particle called the neutron If the 
neutron can be assumed to have a spin angular mo¬ 
mentum of one half quantum, and a mass less than 
one one-hundredth the mass of a proton, all known 
experimental results can be explained Dr S A 
Goudsmit reviewed recent successes and failures of 
theories of hyperflne structure The theory met with 


success at first, but recently cases have been met 
where it fails entirely to explain the fine structure* 
While the theory of hyperflne structure is at present 
m an unsettled state, there can be little doubt that 
future investigations in hyperflne structure will tell 
us a great deal about the nucleus Professor W M 
Latimer applied the methods of the chemist to the 
problem of the nucleus He has constructed very in¬ 
genious models (which resemble crystal models) of 
the nuclei of the lighter elements While the modern 
tendency in atomic structure investigation is to avoid 
models or physical pictures, it was felt by the major¬ 
ity of those who attended this symposium that a 
model of the sort which Professor Latimer proposes 
for the nucleus may aid materially in the develop¬ 
ment of the proper kind of analysis 

The third symposium, on “The Production of High 
Energy Electrical Particles/' was opened by Dr W 
D Coolidge, of the General Electric Company, who 
discussed a number of practical details concerning 
x-ray tubes From a practical point of view thor¬ 
ough degassing of the target and all metal partB is 
necessary, and it has been found that, in general, ni¬ 
trogen is the most troublesome gas Cold cathode 
effects limit the voltage at which a tube can be oper¬ 
ated, and field currents to the glass walls of a tube 
cause fluorescence where, microscopic examination 
shows, tiny canals are cut into the surface of the 
glass Thorough degassing reduces this destructive 
effect, while the use of hollow anodes cuts down the 
number of reflected elections and offers x-ray protec¬ 
tion, Dr Coolidge described the new 900 kv x-ray 
tube which is in use at the Memorial Hospital, a new 
type of high tension induction coil for the operation 
of high voltage tubes, a new cascade transformer, and 
an oil immersion x-ray outfit Dr M A Tuve, of 
the Carnegie Institution, presented a paper m which 
he reviewed the work which he and his associates 
have done with oil-immersed x-ray tubes and Tesla 
coils It will be recalled that Dr Tuve and his asso¬ 
ciates, L R Hafstad and O Dahl, received this 
year's association prize for their very fine work in 
this field Using the J J Thomson parabola method, 
the velocities of the electrical particles produced in 
the high voltage vacuum tubes have been ehecked, and 
the x-rays have been compared with gamma-rays* 
By means of a Geiger-Mueller tube and absorbing 
screens, it has been possible to show that the absorp¬ 
tion coefficient of the x-rays was about the same as 
that of the gamma-rays from radium More recently 
a Wilson cloud-expansion chamber has been utilized 
m order that experiments on nuclear disintegration 
may be performed The third paper in this sympo¬ 
sium was presented by Professor E 0 Lawrence. 
The two methods for the production of high velocity 
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canal rays developed by Professor Lawrence and bis 
associates, one for the production of high velocity 
heavy ions and the other for light ions, both involve 
resonance between the electric particle along its path 
and a high frequency oscillation Mercury ions pos¬ 
sessing 1,050,000 electron volts equivalent energy can 
be produced by only 35,000 volts applied at a fre¬ 
quency of 8,535 kilocycles Electric and magnetic de¬ 
flection tests have confirmed the velocities These 
methods are particularly valuable because they can 
be used by investigators whose funds for research arc 
"modest,” and because relatively little space is neces¬ 
sary Dr C C Launtsen spoke on "High Voltage 
X-Ruy Tubes with Short Electron Path ” The essen¬ 
tial features of this type of tube are its short electron 
path (about 4 cm), its inner electrode which runs 
along practically the whole length of the tube, and 
its cylindrical sheaths which are coaxial with the in¬ 
ner electrode and are used to protect the glass walls 
of the tube from electron bombardment The more 
recent tubes are equipped with filaments in both elec¬ 
trodes, a target in the upper electrode, and a hole 
covered with tin foil in the lower (external) elec¬ 
trode, in order that cathode rays may be brought 
out of the tube These tubes are normally operated 
at 600 to 700 kv The last paper in this symposium, 
by Dr A Brasch and Dr F Lange, was read by Dr 
Alexander Goetz Due to low funds, these men could 
not build high tension equipment on a large scale, so 
they climbed Monte Generoae, where they established 
a small laboratory on a saddle between two peaks 
There they harnessed lightning and drew eighteen 
meter sparks Preliminary experiments gave them 
valuable clues to the solution of the problem of in¬ 
sulation Breakdown seems to be due to gliding of 
charges on the surfaces of dielectrics When the 
time of discharge in a tube is very short, of the order 
of 10~* sec, the insulation need not be perfect, and 
the vacuum in a tube need not be particularly good. 
The tube which withstood the exceedingly short 
shocks most satisfactorily was built out of nngB of 
paper, aluminum and rubber, the nngs were not 
cemented together, the length of the tube was only 
84 cm, and the tube was immersed in oil (oil of good 
quality was not necessary) The high voltage shocks 
were furnished by an ingenious system of condensers 
which were charged m parallel, then switched into 
senes connection, producing voltages up to 2400 kv 
(A new surge generator under construction will pro¬ 
duce voltages up to seven million) The source of 
electrons in their vacuum tube was not a filament, 
but a short porcelain tube of small bore, while pro¬ 
ton* were generated in a very fine jet of water which 
was forced into the tube by means of a steam boiler 
The half-value thickness of the rays from the tube 


was found to be 8 pun in lead, while protons gen¬ 
erated in a tube at 960 kv would penetrate 0.008 sun 
aluminum foil 

The last symposium was appropriately followed by 
one arranged by Section N (Medical Sciences), on 
"High Voltage X-Ray Tubes and Their Medical and 
Biological Possibilities,” an account of which is given 
in the report for Section N A number of the mem¬ 
bers of the Physical Society attended the Wednesday 
morning session of the Astronomical Society of the 
Pacific* m cooperation with Section D, while some 
physicists attended the symposium arranged by Sec¬ 
tion E on "Major Problems of Modern Oceano¬ 
graphic Research.” 

On Friday evening, June 19, a joint dinner was 
held at the Huntington Hotel for physicists, astrono¬ 
mers and mathematicians About one hundred guests 
attended and adjourned thereafter to attend the lec¬ 
ture by Dr Hubble, an astronomer of the Mount 
Wilson Observatory 

The Pasadena meeting of the American Physical 
Society was unquestionably the most successful meet¬ 
ing ever held on the Pacific Coast and in the opinion 
of several prominent physicists was the most suc¬ 
cessful ever held m America. Attendance during the 
symposia was well above two hundred and the at¬ 
tendance at the regular meetings was above a hun¬ 
dred 

The 1931 meeting of the Pacific Coast Branch of 
the American Meteorological Society opened on the 
morning of June 17, with Major Edward H. Bowie, 
vice-president of the society, presiding. From the 
standpoint of attendance and the character of the 
papers presented the meeting was the most successful 
ever held by the Pacific Coast Branch The character 
of air drainage and its influence on local tempera¬ 
tures at points with varying topographical surround¬ 
ings was discussed by Mr. E. S. Ellison. He pointed 
out that "frost pockets” of relatively small area are 
colder than larger ones and gave advice on considera¬ 
tions to be kept in mind in locating an orchard to 
minimize the frost hazard. Dr Seth B Nicholson, in 
an address on the relation of weather to variations m 
solar activity, pointed out that while sun-spot cycles 
are fairly well understood, no method of predicting 
them exactly has yet been found. Curves have been 
developed by mathematical analysis which have coin¬ 
cided with past data almost exactly, yet failed utterly 
when projected into the future. 

Mr. John L. Bacon, in a paper on the Boulder 
Canyon-Colorado River development, said that the 
enormous amount of concrete to be used in the con¬ 
struction of the Hoover Dam introduces problems in 
cooling never before enopuntered. Chemical changes 
which take place during the hardening of concrete 
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are accompanied by the release of heat. Owing to the 
unusual thickness of the dam, averaging GOO feet, 
approximately one hundred years would be required 
for normal cooling and contracting so that the con* 
traction joints could be filled and the dam made mon¬ 
olithic and water tight In order to take care of tins 
problem the cooling of the dam will be hastened by 
the installation of a mechanical cooling plant, large 
enough to care for the needs of a city of approxi¬ 
mately 200,000 people, and the circularization of 
bnne through a network of pipes placed permanently 
in the concrete 

Dr Carl L. Alsberg largely attributed the tendency 
toward alternating large and small wheat crops to 
weather conditions at the time the buds are formed 
Mr Floyd D Young gave the results of studies to 
determine the effectiveness of wind-breaks in pro¬ 
tecting orchards from wind damage Mechanical in¬ 
jury to fruit is caused by strong winds, whatever 
their direction or moisture content, but foliage burn 
takes place only when the relative humidity is ten 
per cent, or less 

Dr Charles C Conroy gave an account of the 
methods he has used to extend the annual rainfall 
record at Los Angeles through the period from 1850 
to 1877 Recent investigations on the structure of 
the stratosphere have caused a radical change of view 
Observations of meteors, the spectra of the aurora 
polara observed in layers of the atmosphere in the 
shadow of the earth and in sunlight, respectively, and 
observations of the passage of Bound waves through 
the stratosphere indicate an increasing temperature 
beginning at a height between 30 and 40 kilometers, 
no change in composition up to a height of at least 
160 kilometers, no hydrogen at any height, a slowly 
decreasing amount of oxygen at heights of several 
hundred kilometers, and probably a small amount of 
helium, water vapor and neon at very great hoights, 
with nitrogen predominating at all heights 

suction o (chemistry) and related 
ORGANIZATIONS 

(Report from Mark Walker and Linus Pauling) 

Section C met with its affiliated society, the Amer¬ 
ican Chemical Society, Pacific Interseotional Division, 
for the reading of suty-one papers, including those 
given at joint symposia with Sections B, E and F 
and Sections F and G. Ail meetings were well at¬ 
tended and discussion was lively. In the symposium, 
“Quantum Mechanics and the Chemical Bond,” the 
scientists who have contributed most to the subject 
were present Dr W Heitler, of Gflttingen, showed 
that the quantum mechanics leads to the result 
that in general the normal electronic state of a 
molecule is not accurately represented by a single 
electronic formula of the Lewis type, but corresponds 


instead to a combination of two or more Often one 
of these Lewis formulas alone is a very good approx¬ 
imation to the normal state Professors Slater and 
Pauling discussed the latest developments in the 
theory of directed valence bonds. The theoretical 
treatment for a simplified model of the water mole¬ 
cule was earned through by Professor Slater, who 
showed that the stable configuration has an angle of 
about 90° between the two valence bonds Professor 
Pauling gave a simple method for predicting the 
angles expected between valence bonds in complex 
ions and molecules, leading to a theory of the tetra¬ 
hedral carbon atom and of square, octahedral and 
prismatic complexes of the transition elements A 
number of chemiHts and physicists, including Pro¬ 
fessors N V Sidgwick, W Pauli, Frenckel, S A 
Goudamit, and E H Kennard, participated in the 
discussion 

In the symposium on “Reaction Mechanism,” Pro¬ 
fessor W C Bray gave an interesting review of the 
large amount of work which has been done on oxygen 
reactions, pointing out the surprising action of cer¬ 
tain reducing agents in being rapidly oxidized by 
oxygen of the air only when some other oxidizing 
agent is also present This phenomenon was discov¬ 
ered and carefully investigated seventy-five years ago, 
despite continued investigation it has not yet been 
given a satisfactory explanation A recent careful 
study of such an induced oxidation was then reported 
by Dr J B Ramsey Papers on other phases of the 
symposium subject were presented by Professors D 
M Yost and H C Ramsperger 

The symposium on “Photosynthesis and photochem¬ 
istry,” with Sections F and G, was opened by the 
introductory reviews of Dr H H Strain and Dr J 
H. C Smith. Many new experimental results regard¬ 
ing photosynthetic processes of purple bacteria were 
reported by Dr C B Van Niel, Dr F M Muller, 
and Dr Mans Gaffron, and their suggested interpre¬ 
tations were keenly discussed Dr F S Brackett re¬ 
ported results obtained by a new and accurate quanti¬ 
tative method of measuring phototropism The 
photochemical papers presented in the afternoon ses¬ 
sion covered a wide field and provoked much interest 
and general discussion 

The Friday morning session devoted to unrelated 
papers on unrelated subjects was perhaps of the 
greatest interest to the non-specialist attendants 
Papers were given by J B Ramsey, J B Watson, 
Adolf Kunz, J R Lewis, F Seegmillcr, G R. Rob¬ 
ertson and others. 

SECTION D (ASTRONOMY) 

(Report from Philip Fox) 

The astronomical activities may be divided into 
three dosses. The sessions of invited papers at- 
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tended jointly by Sections B and D and affiliated so¬ 
cieties, the usual program of volunteer papers, and 
inspections of exhibits, observatories and other in¬ 
stallations 

The first of the joint sessions, a symposium on 
"The Present Status of the Problem of Nuclear 
Structure,” is reported under Section B The second 
dealt with some large aspects of asttonomy in papers 
on "The Internal Structure of Stars,” by R H 
Fowler, "Composite Polytropic Gas Spheres,” by H 
N. Russell, "Space Absorption,” by F H Searcs, 
“Relatmstic Thermodynamics and Problem of En¬ 
tropy of the Universe as a Whole,” by It C Tolman, 
and the "Distribution of Extra-Galactic Nebulae,” 
by Edwin Hubble These papers emphasized forci¬ 
bly the changing nature of concepts of the astrono¬ 
mer He sets up models to satisfy the observed 
phenomena of stellar radiation, the transition through 
spectral types and at the same time, a comprehensive 
model which provides an expanding universe which 
will not "run down ” In the paper on "The Con¬ 
tour of Emission Bands in the Spectra of Novae and 
Wolf-Rayet Stars,” Beals finds good agreement be¬ 
tween observed contours and theoretical curves cal¬ 
culated on the basis of continuous emission from the 
surfaces of the stars Seares’ investigations of star 
clusters, extra-galactic nebulae, and obscuring clouds 
indicate extensive absorption in the Milky Way und 
high transparency elsewhere The absorption co¬ 
efficient has large local variations, probably dependent 
on both direction and distance from the sun Cur¬ 
rent mean values of the coefficient lead to an im¬ 
probable space density of stars except in the direc¬ 
tion of the center of the system Plaskett and 
Pearce have dealt with the motions of diffuse gaseous 
matter in the galaxy in two ways Using the radial 
velocities of the diffuse matter indicated by the cal¬ 
cium H and K linos m the spectra of 313 stars of O 
and 13 types, they find solar motion identical with 
that from the naked-eye stars and the direction of 
the galactic center to be in longitude 331° Pearce, 
in discussing the "Remarkable Stellar System HD 
698,” finds it of extraordinary mass, the components 
being respectively 134 and 50 times the sun’s mass 
Further, he finds the interstellar K line in the pri¬ 
mary, though its spectrum is B9 This is the first 
star with spectrum later than B5, m which this line 
has been observed One may conclude that this inter¬ 
stellar line is present in all spectral types, requiring 
only that the star be sufficiently remote for the req¬ 
uisite absorption and if stellar calcium be present, 
that there be high stellar velocity to resolve the fixed 
calcium line Hubble’s paper, based on long ex¬ 
posure photographs well scattered and aggregating 
about two per cent* of the sky, indicated random 


distribution with a few definite nebular dusters. Car¬ 
penter, who is conducting a somewhat similar survey, 
reported on "A Cluster of Extra-Galactic Nebulae in 
Cancer” He detected about sixty members the dis¬ 
tance was calculated at 40,000,000 light years. Hub¬ 
ble, who found it independently, noted 150 members, 
with distance about thirty per cent smaller From 
the uniformity of structure shown by the distribution 
of nebulae in seven clusters of nebulae^ Carpenter 
concludes that they are built on a general cosmic 
plan In the field of stellar spectroscopy Harper 
compared the Victoria radial velocities with other 
extensive senes The negative valne of difference 
may be ascribed to difference in the systems of wave¬ 
lengths employed or perhaps in part to a possible 
small error m curvature correction 

Ni< holwon, van Maanen and Willis outlined a 
method tor determining the mass of Neptune’s satel¬ 
lite, companng the object with Mars, the Moon, the 
satellites of Jupiter and Titan The masses of those 
objects and their sizes are known, their magnitudes 
at Neptune’s distance easily found, their albedoes 
probably bracket that of Neptune’s satellite and there¬ 
fore an approximation to itB mass is ascertainable 

Lampland has continued his fine senes of photo¬ 
graphic observations of Pluto The companson of 
the 1930-31 observations with the orbit of Bower 
and Whipple shows excellent agreement The final 
paper to be noted is that of Bower on the orbit and 
mass of Pluto The orbit includes the separate ac¬ 
tions of the four major planets. As noted above, it 
fits available observations closely. A final correction 
may be made if a possible prediscovery position of 
1903 becomes available The mass of Pluto might be 
determined from its gravitational action on Uranus 
and Neptune, from its 1 magnitude with assumption 
of albedo, from diameter and assumed density All 
lead to small values, ranging from eleven times that 
of the earth to not greater than that of the earth 
The smaller figure seems more likely 

SECTION E (GEOLOGY AND GEOGRAPHY) AND RELAXED 
ORGANIZATIONS 

(Reports from J P Buwalda, C E Danforth, and 
Perry Byerly) 

On Wednesday morning Section E held a joint 
symposium with Sections B, C and F on "Majpr Prob¬ 
lems of Modem Oceanographic Research” with Dr 
T Wayland Vaughan, Scnpps Institution of Ocean¬ 
ography, Dr Thomas G Thompson, University of 
Washington, E. G. Moberg, Scnpps Institution of 
Oceanography, P S Galtsoff, U 8 Bureau of Fish¬ 
eries, Washington, D C, and Dr W E Twenhofel, 
University of Wisconsin, as the speakers. 

On Thursday morning Section E joined with the 
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Sdsmologioal Society of America and Section M 
(Engineering) in a Seismology-Engweenng Sym¬ 
posium, an account of which is given m the report 
for Section M On the same morning other mem¬ 
bers of Section E joined with Section H (Anthro¬ 
pology) m the symposium, “The Antiquity of Man ” 
Among other contributions to the discussion, a paper 
by Philip S Smith emphasized the close relations 
between Alaska and Northeast Asia The relate ely 
shallow platform between the two continents shows 
many features diagnostic of submergence, and it is 
quite possible that there have been repeated periods 
of continuity between Asia and North America In 
the Pleistocene, when the northern United States and 
Canada were ice-bound, Alaska had a genial climate 
with abundant vegetation, and this region might well 
have proved attractive to man and other animals 
At no subsequent time has the passage between the 
two continents offered a serious barrier to man Dr 
Boas, president of the association, stressed the prob¬ 
ability that man in Amenca was of North Asiatic 
origin There is a remote similanty in the languages 
of Amenca and of Sibcna, but within the Ameri¬ 
cas such diversity that several thousand years would 
seem necessary for differentiations It is still uncer¬ 
tain whether there was one main migration followed 
by subsequent differentiations in America, or succes¬ 
sive waves of previously evolved types Either one 
implies a long penod of time, but whether this ex¬ 
tends back as far as the last glaciation is largely a 
geological problem A further account of this sym¬ 
posium will bo found in the report for Section H 
(Anthropology) 

The Seismological Society of America held three 
sessions on the morning and afternoon of Wednesday, 
June 17, and the morning of Thursday, June 18 
The morning session on Wednesday was devoted to 
general seismic problems, including papers on pos¬ 
sible tidal causeB of earthquakes, the structure of the 
earth and depth of focus In the afternoon new 
types of seismometers were discussed 
On Wednesday evening roost of the members at¬ 
tended the lecture given by Dr Arthur L Day 
On Thursday evening many of the members at¬ 
tended the meeting of the Branncr Club in Los 
Angeles 

SECTION F (ZOOLOGICAL SCIENCES) AND KELATFD 
ORGANIZATIONS 

(Reports from B M Allen and H A Sctdlen) 
Section F devoted four mornings to symposia. On 
June 15 it joined with Section G in a symposium on 
“Genetic Problems M F B Sumner gave conclusions 
drawn from bis outstanding studies on the subspecies 
of Peromysow, to the effect that the numerous fea¬ 


tures of these local types are not necessarily cor¬ 
related with environmental conditions R E Clausen 
Btrongly urged the importance of hybridization in the 
origin of species T Dobzhansky showed that cross¬ 
ing over is less frequent m cases where there had 
been a rearrangement or inversion of chromosome 
parts than in cases where the chromosomes have the 
normal makeup H B Frost gave an account of 
“Tnsomic Inheritance of Red and Double m Mat- 
thtola tncana " 

On June 16 Section F joined with the American 
Association of Economic Entomologists in a sym¬ 
posium upon “The Biology of Termites and Scale 
Insects ” A motion picture film of a termite colony 
formed a very illuminating feature of this meeting 
Six papers dealt with the termite investigations being 
earned on by S F Light and his students at the 
University of California Other papers presented the 
studies on scale insects being carried on at the Citrus 
Experiment Station of the University of California. 
II J Quayle showed that certain strains of scale 
insects ha\e recently developed a marked resistance 
to cyanide control measures which had previously 
been successful 

An account of the joint symposium with Sections 
R, C and E on “Major Problems of Modern Ocean¬ 
ographic Research” is given m the report for Section 
E (Geology and Geography) Likewise an account 
of the symposium with Sections C (Chemistry) and 
G (Botany) on “Photosynthesis and Photochemistry” 
is given m the report for Section C 

The attendance at the 1931 meeting of the Pacific 
Slope Branch of the American Association of Eco¬ 
nomic Entomologists was the largest in the history of 
the organization, nearly 200 entomologists and their 
friends being in attendance Many of the papers 
presented had a bearing on citrus insects The mealy¬ 
bugs and the scale insects attacking citrus trees re¬ 
ceived most attention m this connection Harry S 
Smith and F R Cole presented papers on the biolog¬ 
ical control of the mealybugs. C H Martin pre¬ 
sented the results of constant temperature studies on 
the Cttrophtlus mealybug Biological control, which 
has played so important a part in insect control work 
in California, came in for considerable discussion 
Several interesting miscellaneous papers were pre¬ 
sented Otto W Swezy gave a paper on “Some Re¬ 
cent Parasites Introduced into ITawaii ” Don C 
Mote, Howard Stearns and R E Dimiek presented 
a senes of three papers relating to the introduction 
of parasites in the control of the European earwig at 
Portland, Oregon Another group of papers gave 
the results of studies which have been made with 
chemical controls. E R de Ong, Ralph H Smith 
and Warren G Marshall spoke on oil sprays. Harold 
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R. Hagan and W. M. Hoskins presented papers on 
vacuum fumigation 

The Entomologists elected the following officers for 
the coming year President, G M, List, Vice-Presi¬ 
dent, A M Boyze, and Secretary-Treasurer, H A 
Scullen 

The American Society of Parasitologists and the 
Society of American Bacteriologists arranged a joint 
program Their meetings opened with a joint session 
with the California State Veterinary Medical Asso¬ 
ciation on Wednesday morning Infections and dis¬ 
eases of animals received special attention at this 
meeting, -which is reported under Section N Mis¬ 
cellaneous papers were presented at the Thursday 
morning session 

The American Society of Ichthyologists and Her¬ 
petologists, Western Division, held a session for mis¬ 
cellaneous papers on Tuesday afternoon Papers 
were presented by George S Myers, Rolf Bohn, 
Berry Campbell, J 0 Snyder, L M Klauber, W L 
Scofield and Frances N Clark In connection with 
the meeting there was exhibited a collection of living 
reptiles of the Southwest 

SECTION- 0 (BOTANICAL SCIENCES) AND BELATED 
ORGANIZATIONS 

(Reports from L B Abrams and B A Budolph) 

For botanists the general meetings of the associa¬ 
tion began most auspiciously with the opening recep¬ 
tion at the Huntington Library and Art Gallery 
(See “General Reception ”) For the most part Sec¬ 
tion G met jointly with its associated societies, but 
two joint symposia with other sections were held. 
On Monday morning Section G joined with Section 
F (Zoological Sciences) in a symposium on “Genetic 
Problems,” an account of which is given under the 
report for Section F Thursday morning and after¬ 
noon Section G joined with Section C (Chemistry) 
and the American Chemical Society in a symposium 
on “Photosynthesis and Photochemistry” An ac¬ 
count of this symposium is given under the report 
for Section C Well over one hundred delegates at¬ 
tended each of these symposia 

On Fnday a symposium on botanic gardens was 
held at the Rancho Santa Ana Botanic Garden, in 
which all the societies associated with Section G 
participated Mrs Susanna Bixby Bryant, founder 
of the garden, opened the symposium with a short 
address of welcome W T Swingle spoke on botanic 
gardens and their significance to biological research, 
D H Campbell, on foreign botome gardens, and H 
J. Webber, on the need of botanic gardens on the 
Pacific Coast After the symposium the 165 attend¬ 
ing members were guests of Mrs. Bryant at a de¬ 
lightful barbecue luncheon* 


The Botanical Society held a meeting Tuesday 
morning, the Plant Physiologists Wednesday, and 
the two societies combined m a joint meeting Thurs¬ 
day The program for the meetings was planned 
with the cooperation of the American Sooiety of 
Plant Physiologists Twenty-four papers were pre¬ 
sented at the meetings in addition to those given at 
the symposium The dinner for the botanists was 
held on Thursday evening and about 70 attended. 
G J Peirce, vice-president of the Physiological Sec¬ 
tion, presided. W. T Swingle, H. de Forest and 
President C J Chamberlain gave short addresses 
Officers for the Pacific Division of the society elected 
for the ensuing year are Chairman, G B Rigg, Uni¬ 
versity of Washington, secretary, F D Heald, Wash¬ 
ington State College 

Thirty-five members were present and twelve papers 
were presented at the fifteenth annual meeting of the 
Pacific Division of the American Phytopathological 
Society L J Klotz and H S Fawcett reported a 
disease of date palms due to Thielavtopsts sp and 
referred to as “black scorch.” It is of considerable 
economic importance m California, Arizona and 
North Africa, where the crop at times is greatly re¬ 
duced by it M B Linford demonstrated that the 
“yellow-spot” disease of pineapples is of virus origin, 
and that Thrtps tabact Lind is a vector Both 
larvae and adults may transmit the disease, but adults 
can not become infective unless they have fed on dis¬ 
eased plants during their larval stage Emilia sagit- 
tata {Vahl) DC, a weed, also harbors the virus. 
Linford also found that “streak,” a virus disease of 
canners’ peas {Pisum sativum L.) could be produced 
artificially by permitting infective thnpa (T tabaci 
Lind ) from infected Emilia sagxttata to feed on 
healthy peas M Shapovalov showed that healthy 
tomato plants may be infected with the “yellows” 
virus by grafting them to infected plants by the 
approach method The percentage of graft trans¬ 
mitted cases of the disease was merely equal to that 
of eases induced by direct insect transmission W. 
W. Mackie and E Esau have found a number of 
fixed resistant hybrids in both pink and white beans 
ae the result of a cross between Robust, a white pea 
resistant to mosaic, and California Pink, which is 
resistant to the virus which produces curly-top in 
beets Mackie also reported a new disease of maize 
and beans due to Bhuoctoma bataticola (Taub ) But¬ 
ler, which brings about a premature ripening and 
wilt as well as a reduction in the size of the plant 
and seed J H Crenshaw and J S Cooley, in their 
studies of perennial canker, investigated the pos¬ 
sible relationship between fertilizer treatment and 
freezing injury in apple orchards Injuries due to 
freezing are known to favor the disease. No pod- 
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tive correlation between fertilized treatment and 
freezing injury wae noted. C E, Scott and G L. 
Stout bare succeeded in infecting leaves of almondi 
apncot, cherry, nectarine, peach, plum and prune 
in petn dishes by dusting them with the aecioBporee 
of Tramechelta punctata from anemone plants grow¬ 
ing near San Jose, California. The aecial stage 
has never been reported before in the literature as 
occurring on the Pacific Coast. J S Cooley and 
E Y Shear have found that there exists a definite 
correlation between the severity of the infection of 
the perennial apple canker disease and winter pre¬ 
cipitation only in areas where the temperature is 
sufficiently low Winter injured callus tissue is the 
mam seat of infection, and the presence of woolly 
aphis on callus tissue renders it more susceptible to 
winter injury Harold E Thomas reported experi¬ 
ments which would indicate the susceptibility of the 
strawberry to VerticUltum hadromycosis. The dis¬ 
ease usually stunts the plants and may kill them 
Thomas also has found injection of copper sulphate, 
acetate or chloride to be very effective in the con¬ 
trol of exanthema of deciduous fruit trees The 
amount of salt required vanes considerably under 
various conditions Copper tartrate, phosphate and 
carbonate foiled to give satisfactory results G H 
Godfrey and J Oliveira showed with excellent slides 
and photographs the life cycle of Eeterodera radic%- 
cola m the roots of pineapple and cowpea. The life 
cycle of this nematode is muoh longer m pineapple 
roots 

ORGANIZATIONS RELATED TO DOTH SECTIONS F AND 0 
(Reports from B. M. Allen and E de Forest) 
Meetings for the reading of papers were held on 
June 10 and 20 jointly by Section F and the Western 
Society of Naturalists J H Wiedemann pointed 
out that animalg which feed upon sterile food, as for 
instance Hirudo medtctnalts, have a portion of their 
alimentary tract specialized as a culture chamber for 
bacteria which aid in the breaking up of food Thu 
structure u absent in those forms which ingest bac¬ 
teria that perform this function. J R Slonaker 
showed that optimum weight, spontaneous activity, 
fertility, length of productive span and length of life 
of rata is attained by 14 per cent, protein diet, lower 
and higher percentages being far less favorable F. 
B. Sumner found that the well-known loss of melanin 
pigment in the skin of fishes in darkness and increase 
of pigment in light is due to corresponding changes 
in the amount of pigment and the number of pig¬ 
ment cfH* Apparent expansion and contraction of 
pigment wbb found to be due to diffusion or 
cozioentration of melanin granules within the cell. 
The Western Society of Naturalists met jointly 


with the Ecological Society of America on Satur¬ 
day morning. G H Abbott pointed out that the al¬ 
ternative to the theory of evolution does not neces¬ 
sarily involve a theological controversy—that, in 
other words, it u possible to conceive of the spon¬ 
taneous separate ongin of diverse forms of life C 
A. Bothamley and F M Baldwin gave quantitative 
determinations of the intensity of ultra-violet light 
in the sunshine of southern California at different 
elevations from sea level to 5,000 feet They dem¬ 
onstrated that the intensity vanes directly with the 
altitude and inversely with the humidity A L Her¬ 
rera, of Mexico City, presented two papers upon the 
production by methylic nitrated sulfoaldehyde of 
forms simulating living forms 

The Ecological Society of America met on Wednes¬ 
day and Thursday with an attendance varying from 
fifty to seventy-five On Tuesday a number of en¬ 
tomological papers were given by Hawaiian members 
On Thursday morning an informal discussion was 
held on “Ecological Problems of the Pacific Coast 
Region 11 Communications from B E Livingston, 
Frederic E Clements and William S Cooper were 
read at this meeting 

The vanons field trips arranged by the Ecological 
Society proved an enjoyable adjunct of the meeting 
The Mount Lowe-Mount Wilson tnp filled a special 
train and a sufficient number braved the high tem¬ 
peratures of the Colorado Desert of California to 
necessitate an automobile bus and several cars The 
excursion to the Rancho Santa Ana Botanic Garden, 
with the barbecue luncheon so courteously provided 
by the owner, Mrs Susanna Bixby Bryant, proved a 
delightful event On Friday evening the Ecological 
Society, the Western Society of Naturalists and Sec¬ 
tion F held a dinner at the Hotel Constance in Pasa¬ 
dena. 

SECTION H (ANTHROPOLOOY) AND RELATED 
ORGANIZATIONS 

(Report from C H. Danforth) 

Section H, meeting jointly with the Pacific Divis¬ 
ion of the American Anthropological Association, 
held sessions from Tuesday to Saturday, inclusive, 
with an average attendance of about 80 On Thurs¬ 
day and Friday there was a joint symposium in which 
members of Section E participated All meetings 
were under the auspices of the Southwest Museum, 
where a dinner for attending anthropologists was 
held on Friday. 

The symposium, and many of the contributed 
papers, centered on the question of early man u 
America. It may be said that on the whole the pre¬ 
vailing view would seem to be that there is no con¬ 
vincing evidence for great antiquity of man on this 
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continent That man was contemporaneous here with 
certain mammalian species now extinct was rather 
generally admitted, but with a disposition to attrib¬ 
ute this association not so much to the early appear¬ 
ance of man as to the recent disappearance of some 
of the lost mammals For example, the Rancho la 
Brea deposits are considered by some as much more 
modern than formerly supposed In Shelter Cave the 
dung of extinct mammals has been reported to con¬ 
tain remains of plants identified with those of the 
present local fauna. Various ewdence of this sort 
supports the view that there is little indication that 
man was present m America earlier than the begin¬ 
ning of the Modern Period or the end of the late 
Pleistocene 

A trenchant survey of the Pleistocene fauna with 
reference to early man in America was presented by 
A S Romer, who discussed mammalian sequences 
and entered into a bnef analysis of the views of 
Cope, Osborne and Hay Evidence was presented to 
show that many of the forms which were supposed 
to have become extinct in the early Pleistocene were 
still present in late Pleistocene, if not actually in the 
present era What disturbing feature caused the 
sudden extinction of many of these forms at a rela¬ 
tively late date is unknown There is a remote pos¬ 
sibility that the appearance of man may have con¬ 
tributed to this end As yet there is no evidence that 
mao was on this continent earlier than the end of the 
Wisconsin glaciation and beginning of modern time 
Chester Stock dealt more specifically with the verte¬ 
brate series in the southwest, emphasizing the rela¬ 
tively recent date of Itancho la Brea and other depos¬ 
its He placed the Qypsum Cave finds at a period be¬ 
tween Upper Pleistocene and Lower Recent Douglas 
Johnson commented on the difficulties geologists as 
well as anthropologists encounter m dating forma¬ 
tions and called attention to various sources of error 
He agreed with the preceding speakers that finds in¬ 
volving human remains and artifacts arc all relatively 
recent—at most, less than ten to twenty thousand 
years A further account of this symposium is given 
under the report for Section E 

Especially interesting accounts of the discoveries 
and progressive investigations m the Qypsum Caies 
and Folsom region were presented by M R Har¬ 
rington and Barnum Brown The former called at¬ 
tention, among other matters of interest, to some 
painted darts which probably are the oldest examples 
of the decoratne art from this continent 

Other papers dealt with early man in Southern 
California and in Texas, burial mounds w Oregon, 
pottery and changing cultures in Northwestern 
United States, and cultural links between North and 
Central America H B Alexander spoke on the 


sense of antiquity in Indian mythology Cultural 
traits found along the West Coast were discussed by 
E M. Loeb J H Seward and Albert B Reagan 
dealt with the archeology of Utah* In an extended 
study of pictographs the latter found evidence of 
early Basket Maker and Pueblo cultures which were 
superseded on the invasion of an aggressive Head 
Hunting group Later superimposed drawings sug¬ 
gest that the invaders were akin to Indians found 
in the region by white men 

SECTION 1 (EsTCHOLOGT) AND BELATED ORGANIZATIONS 
(Reports from John E Anderson , Wayne L Morse, 
and Robert H Seashore) 

Section I held no sessions of its own since it was 
the judgment of individuals on the coast that the 
Pasadena meeting was too close in time to the Oregon 
meeting of the Western Psychological Association to 
warrant holding a session Members of Section I 
met with the Social Science Research Council, Pacific 
Regional Committee Of particular interest to psy¬ 
chologists were the round table discussions on “Law 
Enforcement and the Prevention of Crime” and 
“The Description and Measurement of Personality 
Traits ” 

Approximately ninety persons attended the round 
table on “Law Enforcement and the Prevention of 
Crime” Discussions during the round table session 
for the most part centered around the contributions 
of psychology to scientific explanations of criminal 
behavior, the contributions and values of the several 
crime surveys, the investigation of American penal 
methodology os compared with English and Conti¬ 
nental, and legal aspects of criminology It was em¬ 
phasized that, to date, psychology has taught us very 
little about the forces which produce so-called criminal 
conduct and that much research remains to be done 
in the field of abnormal psychology It was urged that 
social scientists, especially sociologists and psycholo¬ 
gists, have much to do in the way of studying scien¬ 
tifically the many complex problems connected with 
penal treatment Specific suggestions, such as more 
liberal parole and probation systems, industrialization 
of prisons and the elimination of the punitive theory 
in the treatment of criminals, were discussed It was 
very clear that those in attendance were not m agree¬ 
ment as to these issues 

The discussions at the round table on “The Descrip¬ 
tion and Measurement of Personality Traits” were 
opened by bnef reports and suggestions from Dr E 
R Guthne, Dr R H Seashore, Dr H C* Conrad, Dr 
Kate Gordon and Dr H Memll The sampling of 
behavior was suggested as the pnneipal approach for 
measurement and desenption of individual differences 
Advantages cited were the direct empirical basis of 
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description and the practical value as shown in basing 
credit ratings, for instance, upon a report of the in¬ 
dividual’s previous conduct of his financial affairs 
Descriptions of “inner” personality as inferred from 
behavior were considered open to criticism and less 
verifiable Fallacies underlying loose terminology in 
this relatively new field include especially terms such 
as “general abilities” and “capacities” where experi¬ 
mental evidence indicates a high degree of specificity 
of different activities 

Difficulties underlying physiological interpretations 
of observed behavior were illustrated by recent ex¬ 
periments on sensory and motor activities in which 
hypothetical constants of nerve and muscle speeds did 
not seem warranted The bearings of these findings 
upon verbal tests were also considered 

Practical aspects of individual differences should 
include the improvement of training methods and the 
adaptation of tools and working conditions to the in¬ 
dividual na well as personnel methods which now 
receive the major uuphasis The stability of individ¬ 
ual diffei cnees need not imply a hereditary 7 basis al¬ 
though it is an evidence of their practical impor¬ 
tance 

SECTION K (SOCIAL AND ECONOMIC SCIENCES) AND 
RELATED OHGANIZA1IONS 

(Reports from C F Boos, E B Prue, Erna Guntlur, 

II E Erdman, E G Mcars, E B Price , II F 
Angun, C L Atsbcrg and John Parke 
Young ) 

Section K met with the Pacific Coast Regional 
Committee of the Social Science Research Council m 
its first conference held on the Pacific Coast The 
joint committee responsible for the excellent well- 
balanced program consisted of Dr William B Munro, 
chairman , Dr F J Teggart, Dr C L Alsberg, Dr 
E S Bogardus, Dr T H Boggs, Dr II S Grady, 
Dr A B Hall, Dr J P Hams and Dr G S Wat¬ 
kins The membership of the conference was selected 
with considerable care, particularly m the matter of 
leaders of round tables, to include those actively en¬ 
gaged, or having an effective interest in actual re¬ 
search in the social sciences Two morning sessions 
were given over to round tables, attendance at which 
was by invitation only 

Gathered at the round table conference on “Quan¬ 
titative Methods in the Social Sciences” were repre¬ 
sentatives from economics, agncultuial economics, en¬ 
gineering, political Bczence and anthropology l)r 
Tolley stressed the fact that a wider knowledge of 
mathematics was essential to the social scientist who 
wonld use quantitative methods Dr Titus called at¬ 
tention to the great gap at present between some of 


the conclusions in the social sciences and the practical 
applications of these conclusions In perfecting a 
highly involved technique for the solution of problems 
that concern modern life are we losing sight of ways 
and means to apply that newly gained knowledge for 
the benefit of our society? Dr Charles A Beard 
pointed out that even the engineer can profit im¬ 
mensely by exact data that the social scientists can 
furnish Exact and quantitative methods can often 
be used to check conclusions subjectively derived, and 
through such a check to establish greater faith m the 
subjective method which must be used more fre¬ 
quently The conclusions reached were that quanti¬ 
tative methods may aid in accurate thinking but they 
should not be regarded as substitutes for it 
At the round table on “American Foreign Policy 
and Foreign Trade” the chairman, Dr Eliot G Hears, 
outlined the mam trends m American foreign trade m 
the calendar year 1910 contrasted with 1929 Ex¬ 
ports suffered a decline of 19 per cent in quantity 
and 27 per cent in value, while imports dropped 15 
per cent in quantity and 30 per cent in value, thus 
reflecting dearly the world-wide depression aggra¬ 
vated by a greatly depressed price level Of impor¬ 
tant buyers ot American goods only Soviet Russia 
made heavier purchases in 1930 than in 1929, ad- 
\ancmg from sixteenth to eighth place among export 
customers The rapid growth since 1920 of the num¬ 
ber of Amencun industrial plants established abroad 
was actuated by both public and private economy re¬ 
sulting from increased nationalism everywhere re¬ 
flected in governmental barriers and domestic senti¬ 
ment against foreign-made goods The strong 
pressure exerted in each country by private interests 
favored local production and local markets 

At the round table on “Problems of Urban-Rural 
Relationships” it was pointed out that a number of 
problems arise out of the flow of population from 
farm to city There appeal’s in the offing a sub¬ 
stantial body of farmers who may have to revert to 
a self-sufficient type of agriculture because they lack 
ability or capital to adopt modern methods De¬ 
centralization of industry may offer many of these in¬ 
dustrial jobs Good roads about all industrial 
centers tend to induce many industrial workers to 
devote part of their time to Bm&Il-scale agricultural 
pursuits in suburban regions Another group of 
problems arises out of taxation and spending for such 
purposes as schools and roads m sparsely settled sec¬ 
tions In the case of roads the urban residents are 
often more interested than the rural residents 
Agencies for the solution of urban-rural problems 
have not developed It would be better for existing 
urban and rural agencies to work together rather than 
to suggest additional agencies 
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Another phase of sociology received attention at 
the round table on immigration Problems on the 
Pacific Coast Mexican, Filipino and Second Genera¬ 
tion Japanese” Professor E A Ross spoke of the 
general aspects of the immigration problem. He 
argued that the falling death rate due to scientific 
advances m Asiatic countries would give nse to a 
rapid expansion of their population, which would in 
turn tend to lower the standard of living He con¬ 
tended that the greatest service which the United 
States could render to humanity would consist in 
maintaining its high standards of individual welfare 
by whatever exclusion might be necessary, and thereby 
force the Asiatic countries to reduce the pressure of 
population by birth control 

The session on “The Problem of Tax Reform,” was 
opened by Dr Milbank Johnson, but the chair was 
soon taken by Mr R A Yandergnft Discussion be¬ 
gan with agreement that the general burden of taxa¬ 
tion was becoming unduly heavy, largely because the 
costs of government administration were going up, 
but largely also because m much of the country there 
have been too heavy permanent investments, such as 
roads, schoolhousea, etc This led to a discussion con¬ 
cerning the need for more direct taxation, so as to 
bnng the tax burden home to each individual. The 
earmarking of tax money, as in the gasoline tax, for 
a specific purpose was criticized and defended In 
that connection, the taxation of motorbus and truck 
lines was touched upon 

Other round tables of particular interest to mem¬ 
bers of Section K were held on the subjects “Pre¬ 
vention of Business Depressions” and “Social Sci¬ 
ences m Relation to Legal Education” Still other 
round tables are described in the reports for Section 1 
(Psychology) and Section L (Historical Sciences) 

At the first noon luncheon meeting, the speaker 
was Dr Charles A Beard, President Arnold Bennett 
Hall, of the University of Oregon, presiding One 
of the most interesting of all the meetings was the sec¬ 
ond luncheon meeting at which & symposium on “The 
Relation of the Natural and Social Sciences” was 
held The speakers on this occasion were Dr E A 
Ross, Dr A Goldenweiser and Dr C L Alsberg. 

A featnre of the second afternoon was & general 
meeting of those attending the conferences, where it 
was decided to continue the conference another year 
and to entrust to the Pacific Coast Regional Commit¬ 
tee of the Social Science Research Council the task 
of preparing a program for the next meeting, drawing 
up a provisional constitution and selecting officers 
and members This meeting was followed by a recep¬ 
tion given by Professor and Mrs William Munro in 
Dabney Hall Gardens. 
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AWD RSLATBD OBOAOTZATOOKS 
(Reports from D E. Clark, John C Parish, R. 0. 

GetteU and JET. B Alexander) 

Section L met jointly with the Pacific Coast 
Regional Committee of the Social Science Research 
Council as did Sections K and I Attendance at ses¬ 
sions was by invitation and all sessions were crowded. 

Professor R G Clelond, of Occidental College, pre¬ 
sided at the round table discussion on “Geographic 
Factors tn Pacific Coast History ” The other partici¬ 
pants whose names appeared on the program were 
Professor J M Vincent, of Johns Hopkuu Univer¬ 
sity, Dr G M McBride, of the University of Cali¬ 
fornia at Los Angeles, and Professor D E* Clark, 
of the University of Oregon. It was pointed out that 
the discovery of nch gold fields and the harbor facil¬ 
ities of San Francisco aided materially m the develop¬ 
ment of California Special note was made of the 
fact that Southern California is one of the best illus¬ 
trations of man’s conquest of geographical handicaps 
such os isolation, aridity and lack of ready-made 
harbors. The determining influence of the Columbia 
River in the Pacific Northwest m early exploration, 
fur trade and settlement was pointed out, as were 
also the differences m development caused by geo¬ 
graphic conditions east and west of the Cascade 
mountains A point of some interest was the fact 
that natural boundaries have been ignored in the 
location of political boundaries in the region known 
as the Inland Empire 

At the round table on “The Conservation of His¬ 
torical Materials on the Pacific Coast” it was said that 
the greatest conservation need is cooperation The 
libraries of the coast are highly developed as an 
instrumentality for the conservation of books and 
pamphlets, but much progress can be made by agree¬ 
ments under which selective buying in special fields 
may be earned on so as to avoid unnecessary dupli¬ 
cation especially with reference to expensive sets and 
sources To preserve newspapers there should first 
be made a wise selection of files and these boused in 
repositories which can give adequate physical ears 
and general availability. There should be a calendar 
giving the location and general desenption of the 
various files which have been preserved. Historical 
museum materials are of great value, but it is obvious 
that cooperative discussion and study of the principles 
involved and the purposes to be achieved would re¬ 
sult in a much more adequate fulfilment of the func¬ 
tion of such illustrative material* 

Chief attention at the round table on “The Forma¬ 
tion of Public Opinion and the Reorganization of 
Political Parties” was given to the nature of the 
party system, especially in the United States, to the 
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function* performed by parties, the issues upon which 
they are baaed and the possibilities of reorganization 
and improvement. It was said that the present party 
alignment makes it impossible to get an expression of 
public opinion on any single issue because of the 
cross-currents and cleavages in the present parties 
The majority of those present were doubtful of the 
desirability and possibility of forming an effective 
third party, but believed that progress could be made 
in improving the organization and methods of exist¬ 
ing parties The causes of the political indifference of 
many intelligent people were said to be the difficul¬ 
ties of the long ballot and of numerous referendums 
After opening the conference on “The Philosophic 
Implications of Recent Advances in the Natural 
Sciences’ 1 the chairman, Professor H B Alexander, 
of Scnpps College, called upon Professor A Golden- 
wciscr to begin the discussion 
Professor Goldenweiser stressed the fact that cer¬ 
tain philosophical concepts defining the general na¬ 
ture of structure are receiving significant demonstra¬ 
tion in the very effort of physical science to define 
its phenomena The concepts upon which he dwelt 
were level, system and pattern, and he indicated the 
analogues for each of these which the science of 
physics has been compelled to assume in its discrim¬ 
inations of the atomic levels, the subatomic and the 
more recent efforts to describe the stellar universe in 
the concepts of relativity On each of these levels he 
pointed out that distinct and valid systems emerge 
The Newtonian system for example being unaffected 
by more recent discoveries when taken on its own 
level, while at the same time there are remarkable 
conformities m the general pattern of these systems 
Professor Joseph Mayer, of Tufts College, dwelt upon 
the great interest to philosophy which issues from the 
importance given to the function of the observer in 
recent theories, qualifying that of course he under¬ 
stood by the observer merely one of the elements of 
description and not at all an external agent He also 
laid stress upon the fact that physical method is in the 
last analysis statistical and by nature is therefore un¬ 
able to give any final detailing of fact. Professor 
Hugh Miller, of the University of California at Los 
Angeles, felt that the epistemological problems of 
philosophy had not been essentially advanced by the 
new order of physical concepts, while Professor T G 
Soares, of the California Institute, pointed out that 
the doctrine of values had been already introduced 
by the other speakers in their concession of the con¬ 
cept of importance as governing all scientific method¬ 
ology. The conference was dosed by Charles S 
Bend who, raising the question, “What is Phiioso- 
pfcyf 1 expressed the opinion that all philosophy is 
49 mpeeial if somewhat adventitious flourish of the 
historical consciousness. 


srotxon x (rngineering) 

(Report from B L Daugherty) 

Section M held three sessions at Pasadena. On 
Thursday morning it joined with Section E (Geology 
and Geography) in a seismology engineering sym¬ 
posium Progress in the recording of strong earth¬ 
quake motions was reported by N H Heck, who 
stated that the greatest development along this line 
has been made in Japan Mr S B Moms, chief 
engineer of the Pasadena Water Department, told 
what his department has done to offset possible 
effects of earthquakes on the dam in San Gabnel 
Canyon Dr R R Martel gave a technical address 
devoted to the development of equations necessary 
for the solution of certain problems of static stresses 
in connection with buildings designed to withstand 
earthquakes Other papers were given by Perry 
Byerly, Walter T Steilberg, J A Anderson, J. P 
Buwalda and Bailey Willis 

The symposium on the Colorado River dam and 
aqueduct was opened by Ruth E Baugh who gave a 
comprehensive review of Los Angeles’ efforts to obtain 
an adequate water supply E F Soattergood, of Los 
Angeles, continued with an address on the economic 
significance of the Boulder Canyon project power 
He predicted that within ten years after the comple¬ 
tion of the Hoover Dam California’s property and in¬ 
dustrial wealth will have multiplied seven times. W. 
8 Peterson, also of Los Angeles, told of transmission 
problems that would have to be faced in the Colorado 
River project Julian Hinds outlined engineering 
studies for the aqueduct 

On Friday morning Maurice Holland, director of 
the division of engineering and industrial research of 
the National Research Council, gave an address, “In¬ 
dustrial Research—A Gilt-edge Security” He de¬ 
clared that in the highly competitive struggle for 
industrial supremacy the march of science, discovery 
and invention has so speeded up the advanoe of tech¬ 
nology that a laboratory discovery may mean the 
creation of a new industry, or expansion of one and 
losses for another Stress was laid on the fact that 
large industries must keep ahead or abreast of the 
scientific trend or be lost, and that research has be¬ 
come one of the major securities of the permanence 
of an organisation 

MOTION N (U8DI0AL SdRNCRS) AND RSUATRD 
ORGANIZATIONS 

(Reports from S. G Mudd, John F, Kessel and T. D. 

Beckwith) 

For the most port Section N met with its associated 
societies, the Society of American Bacteriologists, (he 
American Society of Parasitologists and the Society 
for Experimental Biology and Medicine. By invita¬ 
tion the'California Veterinary Medical Association 
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met with Section N On Thursday forenoon Section 
N attended the symposium arranged by Section B 
(Physics) on “The Production of High Energy Elec¬ 
trical Particles” The following morn mg the pro¬ 
gram consisted of a symposium with Section B on 
“High Voltage X-ray Tubes and Their Medical and 
Biological Possibilities ” Dr Curtis P Burnam re¬ 
viewed the present situation concerning ray treatment 
of malignancies and commented on what might be 
hoped for with high voltage methods Of unusual 
interest and importance was the report of Dr 
Arthur Desjardins, of Mayo Clinic, who discussed 
the radio-sensitiveness of cells and tissues Papers 
of clinical value were read by Dr R R Newell, 
Dr Harry Ullmann and Dr Henry Schmitz Pre¬ 
liminary data on depth dose measurements of -very 
hard x-rays were presented by Tohn Blackburn The 
differential biological effects piodueed by x-ravs and 
gamma-rays were reported by P S Honshuw' The 
papers were discussed by Dr Robert A Millikan 

The Society of American Bacteriologists and the 
American Society of Parasitologists airanged joint 
programs for the Pasadena meeting Two morning 
meetings, 9 00 to 12 1/5, were devoted to papers and 
discussions at which nineteen titles were presented 
One session was held as a joint meeting with the 
California State Veterinary Medical Association, at 
which time papers of special interest to animal dis¬ 
eases were given 

Among the papers given were two motion picture 
studies, one by Karl F Meyer, describing the recent 
epidemic of horses in the San Joaquin Valley caused 
by a filterable virus, the other a “Motion Picture 
Study of Amoehiasis,” by John V Barrow A paper 
by J Traum, Department of Veterinary Science, Uni¬ 
versity of California, on “Studies Bearing on the 
Modes and Sources of Brucella Infections m Man 
and Animals,” with a discussion by R V Stone, of 
the Los Angeles Public Health Department, was of 
special significance 

Two papers on coecidial infections were given, one 
by Dora P Henry, of the University of California, 
and one by R L Rutherford, of the University ol 
Southern California Protozoology was further repre¬ 
sented by E W Denms, who presented a number of 
new facts concerning the life cycle of Babesia bige¬ 
mma, by Charles A Kofoid and Ethel McNeil “On 
the Nature and Structure of the Wall of the Cysts of 
Amoebae of the Human Digestive Truct,” and by A J 
Salle on “Studies on the Metabolism of Lcishmama ” 
A paper of special importance in California was one 
by Dorothy Beck on “Epidemiological Studies with 
Coccidoides” “The Incidence of Streptococcus cp%- 
demteus in Southern California” was discussed by 
C W Bonynge Lyman L Dames reported a study 


on “The Bacteriology of Skin Lesions in Tuberculin- 
reacting Cattle,” in which the isolation of a pleomor¬ 
phic organism, similar to the actmomycete isolated 
by Walker from cases of leprosy, was recorded An 
outbreak of infectious myxomatosis in rabbits in 
Southern California, the flTSt outside of Brazil, to¬ 
gether with immunological studies on myxomatosis, 
was reported by John F Kessel and Roy T Fisk 
T D Beckwith discussed the role of bacteria in the 
reduction of sulphur compounds in the paper and 
pulp industry Two papers of immunological inter¬ 
est were by W H Man waring, on “Post-Ehrhch Im¬ 
munology,” and by R W Lamson, on “Tvphoid Ag¬ 
glutinins m Man Following Vaccine Injections” 

The sessions of the Society for Experimental 
Biology and Medicine, held m connection with the 
summer meeting of the American Association for the 
Advancement of Suence at Pasadena, were character¬ 
ized bv programs of high order Attendance was 
both largo and enthusiastic The society convened 
for two sessions and for these there were offered 
thirty papers, presented mainly by members residing 
upon the Pacific Coast The fields coycrod by the 
various essayists included the different branches of 
science within the scope of the society Ten might be 
classed as physiology, fourteen were biochemical and 
pharmacologic and six dealt with matters of bacteri¬ 
ology and viruses 

SECTION O (AGRICULTURE) 

(Report from E E Thomas) 

Members of Section O of the association attended 
the sessions of the Western Society of Soil Science, 
which held its annual meeting on June 15, 10 and 17 
The sessions w T ere well attended, with representatives 
from all the Western states and from Hawaii With 
twenty papers on the program it was necessary to 
hold four sessions in order to allow time for dis¬ 
cussion One whole session was devoted to a discus¬ 
sion of phosphorus, especially with reference to 
methods of determining small amounts in soil and the 
availability of phosphate in different soil types 
Officers elected for the coming year are President, 
S C Vandecaveye, Vice-president, Willard Gardner, 
Secretary-treasurer, E E Thomas, Citrus Experi¬ 
ment Station, Riverside, Calif 

SECTION Q (EDUCATION) 

(Report from W L Uhl) 

Section Q hold three sessions for the reading of 
papers on Monday and Tuesday Dr Edna W. 
Bailey reported upon the value of the objective study 
of children in the training of prospective teachers. 
A program of such study has been m operation for 
several years at the University of California. The 
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psychology of sharing among preschool children was 
presented, together with experimental data by Rich¬ 
ard C Cumer Mr Cumer presented the scores 
made by young children when they face situations 
in which desired objects may or may not be shared 
according to the inclinations of the children Fiank 
K Foster presented evidence which indicated that 
differences in methods mav produce greater differ¬ 
ences in the effectiveness of learning than differences 
in subject-matter The data dealt with a controlled 
experiment in which pupils memorized Enghsh-non- 
sense combinations both with and without pictures 
Learning without pictures was slightly more effective 
than with pictures C C Crawford set up criteria 
for the evaluation of training students for research 
work Ernest W Tiegs piesentcd the results of his 
investigation of teachers 1 attitudes toward scientific 
method In spite of the fuct that many of the 
teacherB had been trained m courses dealing with sci¬ 
entific method, nearly half of them assumed tradi¬ 
tional attitudes toward the educational problems with 
which they were conlronted The relation between 
problems of cerebral dominance and speaking and 
reading defects was presented with experimental data 
by Milton Metfcssel The application of nomogiams 
to problems in educational statistics was described bv 
Raymond C Pem, who presented numerous slides 
which showed the use of the nomograms that he has 
developed M E Broom presented a paper on the 
relation of general information and mental ability to 
silent reading at the college level His data indicate 
that although information is very important m case 
of the upper half of the rcadeis, still greater dif¬ 
ferences among the entire group of readers were 
found to be due to differences in intelligence Three 
papers were presented upon the general problem of 
scholastic marks in secondary schools and the reli¬ 
ability of such marks as bases for predicting scho¬ 
lastic success W H Hughes presented data which 


showed closer agreement among the personal attitudes 
which teachers ascribed to their pupils than among 
the academic grades achieved by the same pupils 
W L Uhl presented closely related data which have 
been found under the general direction of August 
Dvorak These data enable one to employ regression 
coefficients m the predicting of college success By 
using these coefficients upon students of high-school 
grades the amount of error is reduced about 50 per 
cent as compart»d with the error when raw grades 
are used John W Harbeson presented a large 
amount of similar corroborative data drawn from 
high-school and junior college studies which he has 
made Charles C Weidemann presented the results 
of the study of a scoring key for true-false and in¬ 
determinate examinations in the history of education 
Instructors in this subject were asked to pass judg¬ 
ments upon the truth or falsity or doubtful character 
of 160 statements in the history of education By 
obtaining judgments upon a point scale some of the 
objections to the use of true-ialse examinations seem 
to have been obviated The present status of ele¬ 
mentary business training in the public jumoi high 
schools of the United States was presented by Bcn- 
jaimn R Ha\ncs One of the chief points in his 
findings is that many of the commercial subjects are 
moving upward rapidly into the senioi high school 
Grace M Fernald gave the results of special remedial 
reading technique She included demonstrations of 
her varied procedures by having two non-reading 
pupils perform before the group Betty Tner Berry 
presented somewhat closely related data upon the im¬ 
provement of reading at the college freshman level 
The practical application of methods of recording the 
observations of classroom instruction was presented 
by meanB of charts and tables by John Waage, who 
has modified the Morrison and Barr technique so that 
he can use this technique in his own supervisory 
activities 
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EDWARD HART, 1854-1931 
Da, Edward Hart, professor ementus of chemistry 
of Lafayette College and member of the faculty since 
1874, died at his home on Saturday, June 6 , in his 
seventy-seventh year He is survived bv his wife and 
seven children 

Dr Hart was bom in Doylestown, Pennsylvania, 
and studied law for two years, after which he went 
to Dr Thomas M Drown m Philadelphia to study 
chemistry They came to Lafayette together in 1874, 
the young Hart ranking as assistant During 1876 
and 1877 he was at Johns Hopkins University with 
a fellowship under Dr. Remsen and he is behaved to 


have been the first one to receive the Ph D degree 
from that institution 

Dr Hart published numerous papers and he took 
out many patents, particularly for lus nitric acid 
condenser and ceresine bottle for hydrofluoric acid, 
for the latter of which he was awarded the John 
Scott Medal He became editor of the Journal of 
Analytical Chemistry in 1882, one of the first jour¬ 
nals in America devoted exclusively to chemistry 
Later, in 1892, he was appointed editor of the Jour- 
nal of the American Chemical Society and it was 
decided to merge the two journals Dr. Hart had 
already started a printing establishment w 1887 
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SCIENTIFIC EVENTS 


THE BRITISH NATIONAL COLLECTION OF 
TYPE CULTURES 

The British Medical Journal points out that the es¬ 
tablishment of the National Collection ot Type Cul¬ 
tures of Bactcna and the issue of the first catalogue m 
1922 marked an important step in the development 
of bacteriology in England Before that date there 
nas no official repository for bacterial cultures in 
that country Individual bacteriologists kept their 
own collections, but there was no organisation ior 
the permanent preservation of pure cultures and for 
the supply of correctly labelled cultures to laboratory 
workers who required different species of bacteria 
for teaching purposes or for comparison with re¬ 
cently isolated strains The Journal states that since 
this work was undertaken at the Lister Institute 
under the supervision of Professor Ijcdinghum and 
Dr St John-Brooks the museum has grown to such 
proportions that it now contains more than three 
thousand different strains of micio-organisms The 
demand for the cultures has increased to such an ex¬ 
tent that more than five thousand cultures are being 
distributed to workers throughout the world each 
year The latest catalogue is an enlarged and re¬ 
vised edition of the list published m 1925 The dif¬ 
ferent strains are catalogued alphabetically, each 
entry giving details of the type, group or variety of 
the strain, the name of the person and institution 
supplying the strain, and in some cases particulars 
of the source from which the micro-organism was iso¬ 
lated An attempt has been made to reduce the num¬ 
bers of organisms appearing under the general head¬ 
ing of “bacterium” or “bacillus” by segregating some 
of the more natural groups and entering these as 
separate genera This arrangement, it is pointed out, 
imposes a little inconvenience on those who are still 
accustomed to refer to bacteria by their old-fashioned 
names. For instance, B typhosus must now be 
looked for as Salmonella typht , and B tuberculosis 
as Mycobacterium tuberculosis In all such cases, 
however, ample cross-references are given for the 
benefit of those more familiar with the older system 
The Medical Research Council expresses the hope that 
this new edition of the catalogue will tend to direct 
the attention of bacteriologists m this and other coun¬ 
tries to the continued need for the deposition of 
strains of bacteria and fnngi for maintenance and 
reference in this collection 

THE NEW OBSERVATORY OF THE UNI¬ 
VERSITY OF KENTUCKY 

The new astronomical observatory on the Univer¬ 
sity of Kentucky campus which is situated on the Ex¬ 
periment Station farm and which has just been com¬ 


pleted and equipped at a cost of approximately $25,- 
090 will be ready for use with the opening of the fall 
term 

The observatory building is modern in every re¬ 
spect, and has been constnicted with a view to accom¬ 
modating more comprehensive equipment in the fu¬ 
ture It consists of a first floor plan which includes 
classroom, combination office and library, laboratories 
and space for pictures and transparencies, a base¬ 
ment and a dome room 

The dome room is a 22-foot circular room which 
will accommodate the eight-inch cquntonul telescope 
now owned by the university and is planned to ac¬ 
commodate a 12-inch telescope The dome is to be 
motor-duveu At the rear oi the building is a transit 
room which m the iuturo will house a small transit 
instrument The basement contains a dark room ior 
developing pictures, a small classroom, work room 
and furnace loom with modem gas turmicc and stor¬ 
age space 

On the roof, over the office library and classroom 
are observation decks ior use in studying stars and 
constellations and over the foyer is a parapet for use 
in mup work 

The department of astronomy is a division of the 
department of mathematics and astronomy with Dr 
Paul P Boyd, dean of the College of Arts and Sci¬ 
ences, as head The ivork is in charge of Dr H II 
Downing, professor of mathematics, and Professor D 
E South, assistant professor of mathematics 

In the past the department of astronomy offered 
ono or two semesters of practical astronomy which 
consisted of problems of tune, latitude, longitude and 
position, the use of instruments and the collection of 
observational data for the solution of these problems 
However, this work was done with borrowed engineer¬ 
ing instruments and some home-made apparatus 

At present the department of astronomy offers one 
year of descriptive astronomy, which is a beginning 
course dealing with sizes, distances, masses, densities, 
speeds, revolution, rotations, etc, of the planets, 
satellites, comets, meteors, asteroids, stars, clusters 
and nebulas Also one or two semesters of celestial 
mechanics 

With the opening of the next academic year a 
course in the history of astronomy will be offered for 
the first time in addition to the other courses New 
courses will also be added from time to time as the 
demands require and the teaching staff permits 

SUMMER SESSION OF TEACHERS OF 
CHEMICAL ENGINEERING 

According to Industrial and Engineering Chem¬ 
istry, under the auspices of the Society for the Pro- 
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motion of Engineering Education, a summer session 
lor teachers of chemical engineering was held at the 
University of Michigan from June 24 to July 9 
Seventy men, representing 47 colleges located m 25 
states, from Washington and California on the vest 
to Massachusetts and North Carolina on the east, and 
from Louisiana on the south to Minnesota and Mon¬ 
tana on the north, were registered for the meeting 
In addition to visitors, many of whom stopped over 
for a day or more, a large staff of distinguished lec¬ 
turers was in attendance 

- Three mam senes of lectures were delivered, cover¬ 
ing the unit operations of chemical engineering, re¬ 
cent advances in chemical technology, apd methods of 
conducting laboratory courses in the unit operations 
The speakers included 

H A Curtis, Vacuum Oil Co , W» K Lewis, Massa 
chusetto Institute of Technology, R. E Wilson, Standard 
Oil Co of Indiana, W L Badger, University of Michi 
g&n, R. 8 Tour, University of Cincinnati, Zay Jeffnos, 
The Aluminum Co of America, H L Olin, University 
of Iowa, J C Olsen, Brooklyn Polytechnic Institute, 
Clifford Paige, Brooklyn Union Gas Co * A V H Mot), 
Bakebte Co , O It* Sweeney, Iowa State College, W L 
Benschlein, University of Washington, C C Furnas, 
Yale University, L V Burton, Food Industries, 8 I> 
Kirkpatrick, Chemical and Metallurgical Engxneennq , 
E S Bothrock, Louisiana Chemical Co , George Oenslager, 
B. F Goodrich Co, A W Hixson, Columbia University, 
G Bu MontiUon, University of Minnesota, A. Anable, 
The Dorr Co , A K Brodie, Procter and Gamble, R A 
Hayward, Kalatnasoo Vegetable Parchment Go, B F 
Dodge, Yale University, G A Bole, Ohio State Umver 
sity, C O Brown, Chemical Engineering Corp , G G 
Brown, University of Michigan, E C. Sullivan, Corning 
Glass Co , H. C Hottel, Massachusetts Institute of 
Technology; W H McAdams, Massachusetts Institute 
of Technology, J C Brier, University of Michigan 

The members of the session, lecturers and visitors 
ware housed in Jordan Hall, one of the university 
dormitories. This arrangement facilitated inter¬ 
change of ideas, and discussions held informally over 
the dinner table and in the parlors 

A social committee provided many opportunities 
iter exercise and play. Golf, tennis, swimming, 
oonoting, hiking, baseball and bridge afforded relaxa¬ 
tion in the afternoon, A smoker, at which an in¬ 
formal talk was given by Professor H H Bartlett, 
Gf foe department of botany, on his experiences while 
working on foe rubber plantations of foe Dutch In- 
4tes; a, bridge party; a tea, and a picnic on the 
> of Jdly with baseball and horseshoe pitching, 

Wtotm additional entertainment There was a tnp 
ftMqgfa fog River Rouge works of the Ford Motor 
Oh., and a banquet, at which L. R. Newburgh, re¬ 


search professor of medicine, spoke on “The H um a n 
Body as an Internal Combustion Engine ” 

The summer session was under the general direc¬ 
tion of H P Hammond, reprewnting the Society for 
the Promotion of Engineering Education The local 
director was A H White, and the secretary, W L 
McCabe Generous financial support was given by 
the University of Michigan and by the Chemical 
Foundation, Inc 

THE SCHENECTADY MEETING OF THE 
AMERICAN PHYSICAL SOCIETY 

This one hundred and seventy-second meeting of 
the American Physical Society will be held at Sche¬ 
nectady, New York, on September 10, 11 and 12 
Registration will be at the Research Laboratory of the 
General Electric Company throughout the first morn¬ 
ing At 10 A M a meeting for ten-minute con¬ 
tributed papers will be held at Rice Hall, followed 
by a luncheon for members at the Works Restaurant 
and an inspection trip through the laboratories The 
annual dinner will be held m the evening at the 
Mohawk Golf Club A meeting to commemorate the 
one hundredth anniversary of the notable experiments 
of Miohael Faraday and Joseph Henry on electro¬ 
magnetic induction will be held at 9 A M on Friday, 
when a paper on Faraday written by Sir William 
Bragg will be read by Professor John Zelcny A 
paper on Joseph Henry will be presented by Pro¬ 
fessor W F Magie After the memorial meeting in¬ 
formal group discussions will be held The luncheon 
at Union College will be given at one o'clock In the 
afternoon a tnp will be taken to Lake George This 
will be by special tram to the lake and will include a 
three hour sail with dinner on board the steamer, pro¬ 
vided a sufficient number of members wish to attend 
On Saturday morning there will be a symposium on 
magnetism, followed by informal group discussions as 
on Fnd&y One of these groups is planning for a 
rather intensive discussion of present-day experimen¬ 
tal and theoretical aspects of magnetism for those 
particularly interested in this field This group will 
not meet on Fnday Saturday afternoon will be de¬ 
voted to sports. Arrangements will be made tat 
guest cards at the various golf clubs and tennis courts 
will be available 

THE FILTERABILITY OF BACTERIA 

Ths James A. Patten Lecture was given at North¬ 
western University on July 22 by Professor Arthur 
Isaac Kendall, of the Department of Research Bac¬ 
teriology, Northwestern University Medical School, 
Uhtesgo. The subject was “Observations upon the 
WttttabBIty of Bacteria, including a Filterable 
Ot lantern Obtained from Cases of Inffuensa.” 
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Professor Kendall reported that a heat sterilizable 
protein medium (K medium) had been prepared for 
the cultivation of bacteria Organisms, some m the 
filterable state, had been grown from the blood of 
cases of influenza, common cold, measles (m one in¬ 
stance thirty hours heiore the appearance of the 
rash), rheumatic lever, arthutis and endocarditis 
Also, Staphylococci had been obtained in non-filter- 
able states from Staphylococcus bacteriophage and 
Besredka (Staphylocoaus) antivirus Laboratory cul¬ 
tures of B typhosus, B coh , Staphylococci and Strep¬ 


tococci, grown in it medium, had been rendered filter¬ 
able through Berkefeld filters After filtration, these 
organisms, by suitable procedure, had been regained 
in non-filterable form* 

The lecturer reported that many bacteria patho¬ 
genic for, or parasitic upon man and lower animals 
may and do exist m two states, filterable and non- 
fllterable A chemical explanation for the existence 
of these two states, filterable and non-filtcrable, was 
proffered, and relation of these two states to lmcrohic 
existence and infection was indicated 


SCIENTIFIC NOTES AND NEWS 


Db William H Howell, who recently retired as 
director of the Johns Hopkins University School of 
Hygiene and Public Health, has accepted the chair¬ 
manship of the medical section of the National Re¬ 
search Council Dr Howell has also been elected 
chairman of the executive committee of Science Ser¬ 
vice 

Dr James T Jardine, director ot the Oregon Ex¬ 
periment Station at Corvallis, has been appointed 
director of the Bureau of Experiment Stations of the 
U S Department of Agriculture He succeeds Dr 
E W Allen, who died more than a year ago Mr 
Jardine has also been appointed assistant director of 
scientific work in the department He is a brother of 
Dr William M Jardine, formerly Secretary of Agri¬ 
culture, who is now minister to Egypt 

At the commencement of Oberlin College, the doc¬ 
torate of science was conferred on Dr Charles E St 
John, astronomer of the Mt Wilson Observatory oi 
the Carnegie Institution 

The University of Liverpool will confer in Decem¬ 
ber the degree of doctor of laws on Dr C G Baikla, 
professor of natural science in the University of 
Edinburgh 

Dr. Cornelius Betten, since 1923 director of resi¬ 
dent instruction, has been named acting dean and di¬ 
rector of the State Colleges of Agriculture and 
Home Economics at Cornell University to fill the 
vacancy created by the promotion of Dean Mann to 
the office of provost of the university Dean Matin 
will take up his new duties on August 1, and l)r 
Betten will serve until a permanent dean is chosen 

Dr F W DeWolf, formerly state geologist of 
Illinois, has been appointed head of the department 
of geology at the University of Illinois, to succeed 
Dr W, S Bayley, who has retired 

Dr Robert Tait McKenzie, professor of physical 
therapy and physical education in the University of 


Pennsylvania School of Medicine, has been appointed 
research professor of physical education 

Dr Alfred R Raduliffe-Brown, the British eth¬ 
nologist, now of the University of Sydney, Australia, 
has been appointed professor m the department of 
anthropology of the University of Chicago He will 
give courses on "Primitive Society," “Primitive Re¬ 
ligions/’ “Ethnology of Africa,” “The Australian 
Tribes,” “Family, Km and Clan,” and “Economic and 
Political Institutions of Primitive Peoples” 

Dr Pall A Warren, professor of botany at the 
College of William and Mary, has been appointed 
professor of botany at Tufts College 

Promotions to full professorships at the Univer¬ 
sity of Chicago include A S Romer, geology, R S 
Mulliken, phvsira, B H Wilher, zoology, and H E 
Hayward, M C Coulter and J M Beal, botany. 

Dr Allan C G Mitchell, who has been fellow 
of the Bartol Research Foundation of the Franklin 
Institute for the past three years, has been appointed 
assistant professor of phyziCH at New York Univer¬ 
sity 

Dk C. W Stiles, of the U S Public Health Ser¬ 
vice, who will go on the retired list on August 1 after 
forty years of active service, has altered the plans 
recently announced in Science Hu permanent ad¬ 
dress in the future will be Washington, I) C ; he will 
be in Winter Park, Florida, during the winter 
months 

Professor F Easton Carr, head of the astronomy 
department of Oberlm College, will spend his sab¬ 
batical year at Mt Wilson Observatory in California. 

Dr* William Mann, director of the National 
Zoological Park at Washington, D C, sailed on July 
22 for Georgetown, British Guurna, to obtain speci¬ 
mens for the Guiana group of the park He was 
accompanied by Mrs. Mann and Frank Lowe, as¬ 
sistant bead keeper at the zoo, who mill aid in sap- 
taring and caring for the animals obtained. 
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Fra ITI B typhoHun, 24 hour** growth in K mo 
dimu, aho^ing granules, and faintly staining residuum of 
organism 

One can not but be impressed, in attempting to 
analyze the uniform failure to induce growth ot these 
viruses” m artificial mediums, with the fact that 
artificial mediums at present available for their culti- 
\&tion depart radically from the physical nature and 
chemical composition of their natural habitats Also, 
and this is significant, the more closely mediums ap¬ 
proximating the nature and composition of living tis¬ 
sues are prepared, the more nearly has there been 
indication of at least some multiplication of these 
“viruses” outside the animal body Comparing the 
artificial medium with the natural environment of 
these “viruses,” one is struck by two outstanding dif¬ 
ferences, omitting for the present the question of in¬ 
organic constituents The artificial medium contains 
protein degradation products, peptones and meat ex- 



Fig II Diplococcuo from a culture of influensa, 48 
hour culture in K medium Bark field illumination, 
showing granules 



Fra IV B tjphosus, 48 hour culture in K medium 
Bark field illumination, showing granules 


traotives, and httle or no unaltered, or nearly un¬ 
altered, protein The tissues of the body, on the con¬ 
trary, contain unaltered protein, and httle or no 
peptone or other protein degradation produets, and 
there is clearly a difference as vdl as a distinction 
between limited life in fresh tissue or Mood, on the 
one hand, and on the other hand true passage with 
almost limitless capacity for multiplication through a 
senes of artificial cultivations By comparison, cur- 
rent knowledge of the nature of cultivable microbes, 
their morphology, physiology and chemistry, con¬ 
trasts strikingly with the paucity of information 
concerning the so-called “vim” diseases, of Vrihfcfe 
but little is known, except objectively And yet in 
this rim group are smallpox, 
rabies, that extraordinarily 
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prising inflow)**, eoiw^eeW «»d ite <&n»al vari¬ 
ants, poliomyelitis jmjgihdMi and several others 
A theoretical method of approach to the problem 
of cultivation of these refractory ‘‘viruses,” therefoi r, 
would appear to be the preparation of a sterili/nbU 
medium containing unaltered, or nearly unaltered, 
protein, and without peptone or significant amounts 
of other nitrogenous constituents, to confine discussion 
for the present to these most significant substances 
Such a medium has been prepared 4 In brief, the 
essential ingredient is small intestine of man, swim, 
dog or rabbit, whichever is available, thoroughly ex¬ 
tracted with alcohol to remove water and alcohol 
soluble extractives, followed by extraction with benzol 
to remove excess of hpoidal substances This residue, 
dried, can be kept indefinitely The addition of Tv- 
rode solution, or even normal saline to this powdered 
extracted substance, makes a rather turbid medium 
which can be autoclaved without apparent harm 
The autoclaved medium (reterred to hereafter tor 
brevity as the K medium) possesses most unusual 
qualities These may best be expressed by citation 
of a senes of experiments with it 
Fresh, usepticulh drawn blood from seven inbes 
diagnosed as mild influenza, four from eases in 
Passavant Hospital, three from cases in Evanston 
Hospital, was added to K medium, previously heated, 
then rapidly cooled to expel air, in the proportions 
of 10 oc of blood to 90 cc of medium Incubation 
was practiced foi several days at 30 degrees C 
Three cultures showed increasing cloudiness with the 
progress of incubation; four did not From the three 
cloudy cultures, an organism was isolated The torn 
remaining bloods continued stmlo for nine week^ 
Then they were discarded Attention is drawn m 
passing to the difficulty m establishing a definite 
clinical diagnosis of influenza in these milder, spo¬ 
radic cases, winch occur in mter-epidenuc periods It 
is not without significance, therefore, that the three 
positive oases discussed here were found m two en¬ 
tirely separate institutions, and the diagnoses were 
made absolutely independently by physicians living 
in Chicago and Evanston, respectively 
, Inasmuch as there has been, very properly, much 
Jtttt scepticism about the cultivation of filterable 
mganiams in general, the details, including dates, of 
the two positive cultures from the Passavant caws 
mn» reported here at considerable length. 

Isolation or Filtkrable Oboawisvs vbou Casks of 

tmm 

; *Piht mbbfte were put In Stock under observation 
^Tafeysry J$M. No spontaneous illness developed 
> the dome of the experiments that followed. 

, *3^ .details of preparation will appear la another 


A. February 3, 1991 10 cc of blood from rases No 3 

and No 4 (Passavant), respectively, were added to 90 cc 
of N medium* Incubation was practiced for 10 days 
at 39 degrees, during which tune distinct cloudiness de¬ 
veloped (Cultures No 3A and No 4A ) 

B February 13, 1931 fteven luopfuls of culture from 
No 3A and No 4A, respectively, were added to 10 tc of 
the K medium The* were incubated at 30 degrees foi 
10 days The mediums became progressively clouded 
(Cultures No 3B and No 4B ) 

C February 23, 3931 8e\en loopfuls of culture from 
No SB and No 4B, rcsjieetively, were added to 10 cc of 
the K medium Incubated at 30 degrees for 10 da vs 
The mediums again became clouded (Cultures No 30 
and No 4C) 

P March 5, 19-11 Sown loopfuls of culture from 
No 3C and No 4C t respectively, were added to 10 cc of 
the K medium Incubated 5 dais at 30 degrees Con 
sidcrable cloudiness del eloped (Cultures No 3D and 
No 4P) 

E March 10, 1931 One half u of cultures No 3D 
and No 4D, respectively, was in lotted mto the ear vein 
of rabbits No 3 and No 4 At the same turn, as con 
trol, 1 cc of the medium from euch of three negative 
flasks of K medium (from cases No 1, No 2 and No 5), 
was miected into ea<h of three rabbits These control 
rabbits remained normal 

Ea March 11, 1931 Babbits No 3 and No 4 
sneezed paroxvsmalh, and frequently during this day and 
for the next four following day«, with appaiently uu 
abated violence Beital temperatures for March 11 (24 
hours after inoculation) and for March 18 (one week 
later), were as follows 


Temperature Temperature 
March 11 March 3 8 

No 1 (control rabbit) 302 2 102 0 

No 2 (control rabbit) 1021 102 0 

No 3 (“flu” rabbit; 303 4 102 8 

No 4 (‘ 4 fin* * rabbit) 304 0 102 5 

No 5 (control rabbit) 102 4 102 2 


By the sixth day, the acuteness of the suecsing had 
abated Babbit No 4 made an uneventful but rather 
slow recovery, rabbit No 3 still sneezes paroxysmally 
(June 23) and appears to be slowly losing ground 

F March 12, 1931 12 cc of blood was drawn from 

rabbits No 3 and No 4, respectively, it was distributed 
as follows 

1 cc to 10 cc of K medium ^cultures No 3Fa 

and No 4Fa 

1 cc to 10 cc of dextrose brotli-cultures No 3Fb 

and No 4Fb 

10 cc to Ice box for 24 hours - blood, No, 3Fc 

and No 4Fc 

Cultures No 3Fa and No 4Fa, after 10 days* growth 
at 90 degrees were plated on agar containing both dried 
intestine and proteose peptone 4 Three days* anaerobic 
incubation followed by four days* aerobic incubation at 

* K medium heated, and cooled rapidly each time to 
remove air. 

« Proteoee peptone, extracted thoroughly with absolute 
sited alcohol; meat infusion peptone agar is equally 
satisfactory, as was found put later 
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FiO V Staphylococcus from Staphylococcus bacteno 
phage First culture on agar after K medium Irregu¬ 
larities in siro and stain ng are notuenblo 



Fig VII Leptospira icteroidos Two weeks m K 
medium Granulation complete Organism filterable 
Dark field illumination 



Fig VI Leptospira let oroides, second transfer in K 
medium Beginning of granulation Dark field illumi¬ 
nation 



Fig VIII Leptospira ictoroides Growth in peptone- 
blood serum agar after filtration through Berkefeld N 
filter Dark field illumination 


30 degrees, was productive of many small, almost in 
visible dew drop colonies After transfer to blood agar 
(sheep), they grew as moist, fairly luxuriant white 
streaks The organisms, which are members of the coccal 
group, appear to be somewhat pleomorphic, particularly 
in the first growth upon solid mediums They tend to 
occur in pairs, they ferment the ordinary sugars, they 
are non-proteolytlc, and stain with ordinary anilm dyoa 
They have little, if any, digestive ad ion upon sheep 
hemoglobin 

Cultures No 3Fb aud No 4Fb (in dextrose broth) 
remained absolutely sterile for several weeks The coccus 
in the filterable state does not appear to grow in ordinary 
mediums, even when enriched with blood 

G March 13, 1031 Serums from bloods No 3Fc and 
No 4Fc were filtered through Berkefeld N filters, after 
dilution to seven times their respective volumes with 
sterile physiological saline solution One fourth ec of 


each serum Berkefeld filtrate was added to 10 cc of the K 
medium, and after incubation for 10 days at 30 degrees, 
was plated on the intestine peptone agar Colonies 
identical with those from cultures No 3Fu and No 4Fa 
were obtained after anaerobic incubation (3 days) fol¬ 
lowed by aerobic incubation (4 days) 

Also, 0 cc of each of cultures No 3D and No 4D (the 
remainder after rabbit motions), diluted with throe 
times their volume of sterile saline, were filtered through 
Berkefeld N filters The filtrates, treated in precisely the 
same mannor as filtrates No 3Fc and No 4Fc, yielded 
colonies which were morphologically and culturally like 
those had from No 3Fa, No 4Fa, No 3Fc and No* 4Fc 
Also, similar organisms were isolated, but more slowly, 
from blood No 0 (Evanston Hospital case) 

A brief recapitulation of these observations will 
indicate the several unusual features they present* 
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1 The seven influenza oases were quite similar 
clinically Blood cultures made from four were 
sterile, even after prolonged incubation m the K 
medium Three blood cultures yielded apparently 
identical organisms This would seem to indicate 
that these organisms were not adventitious The 
possibility of contamination at the time of taking 
the bloods is reiogm/ed, but from the nature at the 
organisms isolated, it is deemed rather remote, espe¬ 
cially m light of the fact that the patients showing 
positive blood cultures were in two different hos¬ 
pitals The four negative bloods also, from two 
separate hospitals, are an additional control on tech¬ 
nique 

2 The mediums used for cultivation weio auto¬ 
claved at fifteen pounds steam pressure for twenty 
minutes Therefoie, they were initially sterile 

') The rabbits, both those showing symptoms (No 
3 and No 4) and those lemaming well (No 1, No 2, 
No 5, No 7 and No S), weie under observation a 
full month before inoculation, and several weeks after 
inoculation No symptoms of snuffles or other diseube 
appealed among the control animals during this time 
Three umnoeulated rabbits (No 5, No 7 and No 8) 
of the control senes were kept in cages adjacent to 
rabbits No 3 and No 4, which, it will be recalled, 
snec/ed vigorously for several days They remained 
well Apparently the infection induced m these rab¬ 
bits was not very contagious for other rabbits Blood 
from case No 6, which developed turbidity in K me¬ 
dium much more slowly than bloods No 3 and No 4, 
was not injected into a rabbit 

4 The filters, Berkefeld N, failed to pass dextrose 
broth cultures of B, typhosus or the coccus above 
mentioned They passed the filterable stage of the 
coccus readily, however 

Bksitlts 

Fiom two bloods, taken from patients presenting 
clinical symptoms reminiscent of influenza, organisms 
were isolated which induced paroxysms of violent 
sneezing in rabbits From the rabbit moouJa, and 
from the blood of these rabbits, taken on the second 
day of infection, a filter passing “virus 1 ' was culti¬ 
vated in the K medium From the K medium, after 
incubation and development, cocci were isolated 
These cocci, in their unalterable state, could readily 
be retransformed to the filterable state upon IC me¬ 
dium, refiltered, and recovered again, after a period 
of development m K medium, followed by growth 
on agar, as unfilterable cocci It should be empha¬ 
sized that the filterable state is readily induced by 
inoculation of the cocci in the special medium The 
converse process, transformation of the filterable to 


the non-filterable state, is a relatively slow procedure* 
It can be done, however, by inoculation of K medium 
growth upon mtestine-proteosc-peptone agar, possibly 
better upon blood agar and usually, except for very 
fastidious microbes, as will appear later, upon plain 
agar Colonies appear upon the solid mediums after 
a few days as tiny, clear, dew drop growths, which 
upon retransfer become heavier and more luxuriant* 
The coccus, therefore, cun exist in a filterable state, 
in which condition it grows in the K medium, but 
does not appeal to grow visibly m peptone mediums, 
and a non-filterable state, m which growth upon ordi¬ 
nary peptone-rontaiumg mediums is readily obtained 
The rabbit infections w T ere induced while the coccus 
was apparently in the filterable state Attempts to 
induce infection with the non-fiJteiablo (coccus) state 
were unsuccessful Experiments are under way to 
determine the nature and extent of changes m the 
virulence and inf activity of tins microbe 

The relation ol tins coccus to the etiology of in¬ 
fluenza naturall> presents itself at this time While 
the evidence, so far as it has been revealed, certainly 
is suggestive thut more than accidental parallelism 
exists between the filterable state of this coccus 
through the rabbit syndrome to the human infection, 
proof is, of course, wanting It can not be denied 
that possibly u filter-passing virus was simultaneously 
present This might oonceivubly have caused the rab¬ 
bit infection, and also perhaps explain the non-conta¬ 
giousness by droplet infection from rabbit to rabbit* 
If so, it must be admitted that such an hypothetical 
“virus’' either developed well in the K medium or eke 
it was present m great abundance in the original 
blood cultures, which gave positive growths in K 
medium, also, if such were the case, it was also ab¬ 
sent in the negative bloods, unless, perchance, a sym¬ 
biotic action between the hypothetical “virus” and the 
coccus herein described was taking place 
It should be pointed out also that the dilution 
factor from the original blood (1 10) through cul¬ 
tures A-D inclusive in the K medium, would reduce 
the original constituents of the positive bloods many 
hundreds of times m the actual inocula of the rab¬ 
bits The possibility of the persistence of such a 
“vims” is freely admitted, nevertheless 
However, the most far-reaching phenomenon brought 
to light m this investigation is the obvious existence 
of the coccus isolated from these three cases of “flu* 
in two states, a filterable, and a non-filterable Inso¬ 
far as these experiments indicate, furthermore, (he 
distinction between the two states does not depend 
primarily upon the somewhat academic question of 
porosity of filters, but upon actual, consistent differ¬ 
ences in nutritive environment* The filterable form 
does not appear to develop into visible forms in plain 
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or dextrose broth (although occasionally they may 
develop upon agar under certain conditions), but it 
may be readily cultivated in the K medium On the 
other hand, the non-filterable form, the coccus, grows 
readily in ordinary mediums It changes rather read- 
tij to the filterable form, however, in K medium 
Having shown that this coccus exists m a filterable 
and a non-filterable state, it is not unreasonable to 
suspect that other bacteria might exhibit this same 
phenomenon of dual existence if exposed to the same 
cultural conditions Such has proved to be the case 
The belief that bactena may have a filterable state 
is a very old one ’ In some instances, for example 
m the pus from cold abscesses, proof seems to have 
been procured It is well known that formed tubercle 
bacilli are not found in such material, although Much 
granules," which Pontes* showed could be passed un¬ 
harmed through Berkefeld filters, have long been 
known Not a few references to the successful pas¬ 
sage of B coli, B dysentenae (Shiga type), and 
B typhosus through stone filters have also appeared 
from time to time m the literature, but these observa¬ 
tions have not been very generally accepted, appar¬ 
ently because the experuatySfed* have not been repeat- 
able in seriatim On the other hand, there is a group 
of infections, incited by transmissible agents, capable 
of inducing pathological states m man, animals and 
plants, to which the term “filterable viruses” has been 
applied The inciting agents have not, in most in¬ 
stances, been cultivated in artificial mediums, and 
little is known of the properties of these agents aside 
from their contagiousness, and the pathology ot the 
lemons they incite This embraces a large and im¬ 
portant, but very heterogeneous group 8 Within it 
are some of the most formidable infections of man 
Some of the major problems in epidemiology, im¬ 
munology and prevention and therapy are inextri¬ 
cably tied into this baffling group, whose members, 
resisting cultivation in ordinary mediums, have eluded 
science thus far 

To make this part of the investigation bnef, it 
may be stated that the first organism examined for a 
filterable state was a culture of B typhosus, which 
had been in stock m the laboratory for several years 

It was put into the & medium, cultivated for 48 hours 
at 30 degrees, and after dilution with twice the volume 
of sterile physiological salt solution, was filtered through 

» An excellent summary by KUeneberger* “Bakterien- 
pieomorphismus und Bakterienentwicklungsgfinge ,” Erg 
d, Eyg, Baht InmvniW$for$eh « Exp Theraptc, Ber* 
Un, 11 409-555, 1920, has the important details and 

literature* 

ft H Much, Beitr. 0 * KUn & Tuberk , 8 85, 1907 
fJL Fontes, Centrdtb f Bdktmol, Abt I Bef, 51* 
244,1912. 

• Bee T M* Elvers, “Filterable Viruses,“ / Bacterid 
spy, 14: 217-257,1927, for excellent summary 


a new Berkefeld N filter. The etoar Berkefeld filtrate 
was added to mediums A amounts « follows: 2 ee and 
0*25 cc, respectively, to 10 ee of dextrose broth, 2 ee, 
1 cc, 0 5 cc and 1 drop, respectively, to 10 ee of K 
medium 

Incubation of these filtrates was practiced for 48 hoars 
in the K medium The dextrose broth cultures remained 
sterile for three weeks* The 48-hour K cultures also 
failed to give cultures upon intestine proteose peptone 
agar plates, but after 72 hours 9 incubation, agar cultures 
made frpm them and kept in the Incubator at BO de 
grees for several days, yielded numerous colonies of 
B typhosus These were characteristic morphologically 
and in staining reaction Transfers of these colonies, 
introduced into either plain or glucose broth, nggluti 
noted readilv with specific typhoid serum 

It appears, therefore, that B typhosus, as well as 
the coccus from the mfiuenaa cases, can be rendered 
filterable The filterable organisms fail to grow in 
ordinary broth mediums, but in the K medium, growth 
proceeds in due course, and eventually typical typhoid 
bacilli may be recovered in the manner indicated 
The details of control of filters and pertinent asso¬ 
ciated phenomena will appear m another communica¬ 
tion 

Other bacteria have been similarly made filterable, 
filtered and recovered* To date Rosenow’s polio 
myelitis streptococcus, Doohex’s scarlet fever strepto¬ 
coccus, B paratyphosua alpha, Noguchi’s Leptospira 
icteroides, as well as Staphylococcus aureus, B ty¬ 
phosus, and the coccus from the “flu” cases, have thus 
been put through their paces* It should be pointed 
out here, as will be explained in another communica¬ 
tion, that not infrequently the first tiny dew drop col¬ 
onies appearing on agar plates from the up growth of 
the filterable organisms, are very inert, both chemically 
and culturally One or more transfers in ordinary 
mediums may be required to elieit the usual luxuri¬ 
ance of growth and capacity for chemical activity 
Next, it appeared that certain much discussed, not 
well understood phenomena, bacteriophage and anti* 
virus, which conceivably might have a similar expla¬ 
nation, should be investigated* Details must be left 
to other communications which will follow shortly* 
but it may be stated here that both Staphylococcus 
“phage” filtrates, and Besredka “Staphylococcus anti- 
virus” have each yielded perfectly typical cultures of 
Staphylococcus aureus upon cultivation in the proper 
manner* A sample of rabies vaccine from a lot that 
apparently caused a case of human encephalitis, wmr 
inoculated into the K medium. After a period of ac- 
cKm ati s ation and growth, transfer to agar plates 
yielded a coccus that is tutder investigation. In tight 
of what has been said, it u significant that growths 
were not had even upon prolonged mentation in cst- 1 
risked peptone-containing mediums Peeitiva bjo 
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o&ttiu m have be#n obtained, quite readily, from a 
serioa of oases of common odd, of arthritis, of rheu- 
matte few, and rheumatoid endocarditis, measles (30 
hottrtt before the appearance of the rash), and Ger¬ 
man measles These failed under parallel conditions 
to yield cultures upon any artificial mediums In one 
case of endocarditis, with fever, and a rather sudden 
increase in symptoms, an hemolytic streptococcus was 
isolated both directly upon blood agar (sheep) and 
oouieidently from the K medium It is perhaps sig¬ 
nificant that the isolation with the K medium in this 
instance, where the blood agar culture was positive, 
was completed in 72 hours Usually thus far, when 
cultures in peptone mediums arc negative, final isola¬ 
tion of the organisms from the K medium requires 
from 10 days to 2 or even 3 weeks Here again, the 
details most be presented in another place Enough 
has been related, however, to focus attention upon 
the apparently fundamental and general character of 
the phenomenon which has been described, namely, 
that bacteria representative of many of the unpor 
tant divisions of this great group of organisms can, 
and apparently do, exist in two distinct states One, 
readily filterable through Berkefeld N filters, the 
other, not filterable, exhibiting chaiactenstic inoi- 
phology and staining, and with appropriate organ 
isms, immunological reactions, each distinctive after 
its kind It is perhaps unnecessary to repeat and to 
reemphasise here, that the multitude of details sur¬ 
rounding each organism necessitates separate con¬ 
sideration of them individual^ These will appear 
at the proper tame 

Nothing has been said thus far about the mor¬ 
phology of bacteria in the filterable state. It is pos¬ 
sible to see changes which appear to lead to the filter¬ 
able state by inoculating, for example, B typhosus, 
into the K medium Better and clearer preparations 
can be had m a “dear” K medium which can be pre¬ 
pared from the original medium, as will be shown 
elsewhere After 15 to 38 hours’ incubation in this 
medium, many of the typhoid bacilli, seen under the 
dark field, loae their homogeneity and appear first 
a* faintly discernible shadows, having the bacillaiy 
outline, without, however, their luminous substance 
They are actively motile at this time Several bril¬ 
liantly luminous* but email granules, from two to four 
or more* appear within the shadowy outlined organ- 
hubs* The addition of specific typhoid serum to such 
Chttivatians causes agglutination, but the tune re¬ 
quired is decidedly longer than that necessary to elicit 
agglutination in parallel peptone broth cultures, which 
«*btam only typical bacilli. Upon retransfer and re- 
i»«Ub*ti©n in the K medium, tbe bacillary forms be- 
eooe much ematter, and eventually for the most part 
pr* lest* Methylene blue Sterne made at this stage 
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frequently reveal a multitude of very small, faintly 
bide staining rod-shaped bodies, enclosing more 
deeply stained slightly reddish granules These 
shadowy blvush haloes encircling the more deeply 
staining central parts are reminiscent of the Rick¬ 
ettsia bodies, found in lice It should be stated here, 
that a culture of Proteus, X19, obtained from a case 
of typhus several years ago, presents a very similar 
appearance, when cultivated in the same manner 
Finally, the bacillary part of the organism disap¬ 
pears, and there remain merely the very small gran¬ 
ules, appearing under the dark field as intense! > 
bright, yellow o\al bodies Of course the dark field 
furnishes no index of the true size of these granules, 
and but little idea of their shape In this state, the 
granular vestiges of the typhoid bacillus pass an N 
Berkefeld filter readil) It may be recovered m the 
bacillary stale b> appropriate recultivation, as ex¬ 
plained previously Staphylococci similarly become 
smaller, and colored with methylene blue appear as 
oval, faintly staining haloes surrounding a granule 
Upon longer incubation the nebulous halo disappears, 
leaving granules, which under the dark field are quite 
similar to those of B typhosus Streptococci tend to 
retain their linear alignment through the nebulous 
state, but appear to lose it when the granules are 
finally left as vestiges of the original organisms Usu¬ 
ally a proportion of the bacilli or cocci remain un¬ 
changed during the earlier stages of the process, and 
cultures at this period can usually be hod m ordinary 
mediums, presumably originating from these unal¬ 
tered or partly unaltered forms Filtration, however, 
appears to sift these out They remain behind, and 
direct cultivation of the filtered granules into non- 
filterable forms in ordinary plain or dextrose broth 
is almost always impossible, A lew days’ growth in 
the K medium, however, will almost always afford 
successful transit to the typical organisms This in¬ 
ability of the filterable granules to develop in ordi¬ 
narily favorable cultural mediums, such as plain or 
dextrose broth, seems to afford some evidence of the 
efficiency of the filters as restrainers of the normal 
bacillary or coccus forms of the organisms. It should 
be emphasised here that the mere fact that there is 
failure to elicit growth of the filterable forms of these 
bacteria in ordinary peptone-containing media is not 
proof they arc not viable A small amount of broth 
containing these granules, added to the K medium, 
will Usually result in growth, even though a week or 
even two weeks elapses from the time of filtration to 
the date of recultivation Much longer periods of 
survival of these granules are met with Upon two 
occasions, perfectly typical strains of StaphyiocoeoUs 
aureus were cultivated from Staphylococcus phage 
which was Id months old. Cultivation in nutrient 



136 


SCIENCE 


Vol. 74, No*, im 


broth of the same composition os the phage solution 
itself, however, was always negative It is of some 
important e to note that the coccus which was isolated 
from the blood of case No 3 on February 3 was re- 
lsolated as laic as June 12 The ilask containing the 
blood had been m the ice box tor about three months 
A few loopfuls weie plated in K medium, and after 
two weeks at 30 degrees, colonies were obtained upon 
transfer to agar plates Inoculations at the tune into 
ordinary mediums weie negative Apparently the 
protein ingredients of the extracted intestine, which 
are lacking m the peptone medium in which these hl- 
terable loims exist, furnish the conditions essential 
tor gtow tli of the granules winch seem to constitute 
the noil-filterable state ut the organism Whether 
there is, or ma\ be, multi plication ot these filterable 
granules m phage, Besredka ‘‘antivirus” or m pep¬ 
tone solutions, can not be answered definitely at this 
tune 

One rather unexpected phenomenon intruded itself 
during these hitiation experiments, for which no ex¬ 
planation can at present be given It seems to be 
quite in opposition to what common sense would 
predicate Filtration experiments were conducted in 
general in accordance with tins routine the growth in 
the K medium, alter proper development, was dduted 
with twice its volume of sterile, physiological saline 
solution, and Altered with very little vacuum, usually 
less than lour inches below normal atmospheric pres¬ 
sure as measured by a vacuum gauge The water- 
clear filtrate (w'lueh always showed granules, both of 
media, and organisms under the dark field), was dis¬ 
tributed as follows to dextrose or plain broth 2 cc 
and 0 25 cc respectively m 10 cc of medium To the 
K medium, 2 cc, 1 cc, 0 5 cc, 0 25 cc and 1 drop 
respectively to 10 cc Almost always, but not in¬ 
variably, the tubes receiving 0 25 cc and 1 drop of 
filtrate from the K medium showed more rapid and 
better growth than those corresponding cultures con¬ 
taining the larger amounts of inoeuia from K medium 
In no ease thus far has growth ever been detected in 
the ordinary broth cultures, although sub-cultures of 
a few loopfuls of broth to K medium usually afforded 
growth eventually This strange phenomenon has 
been noted so often and so consistently, it seems to be 
more than a coincidence On the other hand, it seems 
to violate the law of diminishing returns As an oft- 
repeated happening, it is proffered for what it is 
worth 

It is pertinent to inject here a few observations 
drawn from the field of bactenology, which may 
have significance in light of what has been related 

Several typos of infection are known in which or¬ 
ganisms, at first demonstrable, disappear, even 
though symptomatology persists Thus, in syphilis, 


the Treponema are dearly demonstrable in mucus 
patches, and in the initial lesion by dark field illu¬ 
mination The organisms are rarely found in the 
spinal fluid m later stages, although reports of the 
presence of “granular bodies” in material from the 
cerebrospinal axis are in the literature The ovoid 
bodies found by Noguchi and Flexner, and cultivated 
by them from cases of poliomyelitis, especially in 
light ot the filterable nature of the material from 
winch they were isolated, is certainly equally sug¬ 
gestive that these bodies are more than mere debris 
of media, even though current texts appeal to have 
abandoned bclitt m the etiological relationship of 
these ovoid bodies to disease Thus far it 1ms been 
impossible to obtain un authentic culture ol these 
ovoid bodies tor study It is \or\ important to recall 
that Rosen ow has* repeatedly injected his streptococ¬ 
cus, isolated tiom poliomyelitis cases, into animals 
with the elicitation ot symptoms In many instances, 
especially when the animuls survive for a few davs 
before examination, it has been found difilcult to 
demonstrate the injected organisms by staining meth¬ 
ods, or even by culture Reference is made at this 
point to the hlterabilitv ot his streptococcus, of which 
he verv courteously sent cultures, described above It 
is not at all impossible to believe that the Rosenow 
organisms injected m the non-filterable state gradu¬ 
ally change to the filterable state m presence of the 
bram substance, as previously explained If this be 
true, cultivations from bueh animals in a K medium 
(or if necessary with K medium modified by substi¬ 
tuting brain foi intestine) should be successful 
Granules from cold (tuberculous) abscesses, and 
the appearance ol Rickettsia bodies, has alrendv been 
commented upon, as has the Besredka Antivirus 
(staphylococcus) and Staphylococcus bacteriophage 
Many lesions occur in the tissues of man and of ani¬ 
mals, m which bacteria can not be demonstrated by 
staining methods, and from which bacteria may or 
mav not be isolated It is not improbable that in 
many instances the same type of phenomenon of fil¬ 
terable and non-filterable stages of bacteria is in¬ 
volved in these A culture of Leptospira icteroides 
(Anas strain), obtained through the courtesy of Dr 
Sawyer, likewise proved filterable, thus apparently 
confirming Noguchi’s contention that his spiral or¬ 
ganism had a filterable stage Blood from cases of 
yellow fever has not been available, consequently 
the rather obvious attempt to cultivate a non-fllter- 
able organism from the filterable “virus” of yellow 
fever has of necessity been postponed 
Granted that many bactena, and by implication, 
many “filterable viruses” do have a filterable, and a 
non-flHerable stage, the question arises, what deter¬ 
mines the one state or the other? While a final an- 



ohsimitft T, M 


seziMi 


awer dan cot be given at tins time, sufficient evidence 
has been gathered to formulate at least one procedure 
which has been uniformly successful in causing non- 
filterable forms of representative types of bactena to 
become filterable, and after filtration, to be forced to 
pass back again into the non-filterable state The 
phenomenon indeed appears to be quite general 
among the types of bactena 
Thus far, emphasis has been laid upon the microbic 
side of this problem of bacterial fllterability, and re¬ 
turn to their non-filterable forms Some important 
correlative information may be gleaned from a brief 
discussion of the conditions bacteria meet in the body 
itself, especially in relation to infection. Generally 
speaking, microbic infection of the body may be con¬ 
sidered as taking place when the prospective invading 
microbe passes across the barriers which usually suf¬ 
fice to keep it out, and actually penetrates the protein 
fastness itself A majority of bactena, and probably 
a majonty of ''viruses” gam entrance through epi- 
theha, principally those of the intestinal and respira¬ 
tory tracts A remarkable chemical difference between 
these two tracts should be emphasized here The in¬ 
testinal mucosa is almost constantly bathed in a me¬ 
dium rich in protein digestive products, which pass 
successively from highly complex peptones and al- 
bumoees to simple peptids and amino acids The 
latter, so it appears, are normally absorbed through 
the villi of the intestine, and pass to the blood stream 
Hence the mucosae of the intestinal tract are in a 
peptone environment, using the term “peptone” 
merely to indicate protein in various stages of diges¬ 
tion The nutritive value of this medium is reflected 
in the luxuriance of the intestinal flora The respira¬ 
tory tract, and the oral cavity, on the other hand, 
especially the former, is by design a sterile tract 
Absence of protein degradation products, except at 
those times when purulenee is present, is the usual 
state of affairs. Whether mucus is of significance in 
tikis connection can not be answered in light of cur¬ 
rent information Stated differently, the digestive 
tract is proteolytic, the respiratory tract is appar¬ 
ently aproteolytic. Bacteria that gain entrance to 
the digestive tract in the usual manner find abun¬ 
dance of protein derivatives for their nutrition, 
whereas bacteria that gam entrance to the respiratory 
tract do not normally find protein derivatives for 
their nutrition. Just what factors, singly and col¬ 
lectively, normally shield both these mucosae from 
bacterial invasion, are not well known, and for the 
moment they must be disregarded. The fact that 
Swerves emphasis here is that bacteria within the m- 
tsstmal canal arc in an environment that should en- 
Jtawftg? their continued existence in the non-filterable 
' Either the contrary condition would appear 
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to prevail in the respiratory tract Perhaps in light 
of thia, it is not without significance that many, if 
not most of the contagious so-called “filterable 
viruses” appear to enter, and to leave, the body 
through the respiratory path. Few, if any, are sus¬ 
pected of entering or leaving the body through the 
intestinal tract 

An interesting parallel is found in the observations 
presented above, namely, that the filterable state of 
bactena can apparently be induced by cultivating 
them in the K medium, which by design is rich in 
subBtanee approaching tissue protein in composition, 
and free from peptones and most alcohol soluble 
nitrogenous extractives Bacteria that pass from the 
respiratory tube actually into the tissue of the lung, 
whether they are filterable or not as they enter the 
respiratory tract, become confronted with a protein- 
rich peptone-poor medium From what has been 
stated, this is one condition which tends to induce and 
perpetuate the filterable state Similarly, upon pass¬ 
ing back from the lung tissue to the respiratory tube, 
the same condition prevails, unless there is purulenee, 
which, &b is well known, is associated with protein di¬ 
gestion Therefore, filterable states of bactena 
should theoretically be not uncommon in infections 
of the respiratory tract, in absence, of course, of pus 
formation Perhaps it is unnecessary to reiterate 
that many, if not most of the “filterable viruses” are 
found in association with the respiratory, rather than 
the intestinal tract Bactena leaving the body 
through the intestinal tract are exposed to nutritive 
conditions conducive to the non-filterable, rather than 
the filterable state. Such appears to be the case in 
light of current information This is not the whole 
story, however The fact that bactena may pass 
readily into the filterable state does not explain just 
why bactena, even m this state, can induce infection. 
Colon bacilli and typhoid bacilli, as has been shown 
above, are readily filterable, when grown in presence 
of protein and absence of peptone, but colon bacilli 
do not, except relatively rarely, invade the body The 
nature of the weapons with which certain kinds of 
bacteria force entrance through intact epithelia, 
which ordinarily suffice to keep microbes out, is still 
to be determined 

Not enough work has been done to date to be dog¬ 
matic, but sufficient experimental evidence has accu¬ 
mulated to show quite clearly that the bactena studied 
can be made to pass rapidly and readily to the fil¬ 
terable state by cultivation in the K (protein) me¬ 
dium, and what is perhaps equally significant, the 
converse is true, because several successful cultiva¬ 
tions of bactena of various types have been made 
from the blood stream in eases of influenza, common 
coldj arthritis, rheumatic fever, measles, and other 
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pathological states, where bacteria have for a long 
time been confidently expected to exist, but from 
which cultivations in artificial mediums thus far have 
been rather regularly negative Applying the same 
reasoning with experience gamed with this K (pro¬ 
tein) medium to infections in the body, it seems not 
unreasonable to believe that as soon as bacteria as 
they are known in culture (the non-filterable state) 
pass into the tissues through the barriers that ordi¬ 
narily suffice to keep them from the tissues, they are 
m a protein environment, which is free, or nearly so, 
from peptones and similar products of protein disin¬ 
tegration Under these conditions, bacteria may be 
expected to change from the non-filterable to the fil¬ 
terable state In this state their migration from 
place to place might reasonably be facilitated, and 
what is equally significant, their existence in the gran¬ 
ular or a filterable state would probably explain why 
it is that bacteria as such are so infrequently demon¬ 
strable by stain or by culture in the body tissues ex¬ 
cept where pus collects Pus is nch in degraded 
protein. Possibly an interesting exception may be 
leprosy, where, as is well known, large numbers of 
stamable bacilli may be found in nodules devoid of 
evidence of local proteolysis In arthritis, and many 
other long drawn out microbic processes, culture and 
stain alike have usually failed to furnish unequivocal 
evidence of the presence of microbes, yet in the few 
cases studied m this series, using a medium adapted 
to the growth of these filterable forms, bacteria have 
been grown, where m the past sterility has been the 
rule It Bhould be emphasized that even m these 
eases, referred to above, cultivations m the ordinary 
mediums, even enriched with blood, have usually been 
wholly in vain The objection may well be raised 
that the successful cultivation of organisms from a 
very few such cases mentioned above is not neces¬ 
sarily an indication of etiological relationship Bac¬ 
teria might be present more or less normally in the 
blood stream It mav be remarked, parenthetically, 
that if such be the case, the fact is well worth further 
investigation Normal tissues from animals are no¬ 
toriously bacteria infested In this connection also it 
may be pointed out that organisms have been culti¬ 
vated from two breast carcinomas nch m lymphoid 
tissue, and one lymph gland adjacent to a rectal car¬ 
cinoma In these it would appear reasonable to sus¬ 
pect however that the regional lymph glands have 
merely strained out the bacteria that happened to be 
brought to them from time to time Even tubercle 
bacilli have been found in lymph glands without evi¬ 
dence of infection 9 However, bloods taken from 
nine normal persons have been most carefully ex* 

• See Trudeau and Krause J Med Meeearch, 22* 
277, 1910 


ammed as controls upon this point They were all 
free from cultivable bacteria. 

The problem of immunity, in light of these obser¬ 
vations, takes on a new aspect. On the one hand, 
the beneficial effects reported during the use of phage 
and Besredka Antivirus for therapeutic purposes 
would seem to be related, not to enzymes or toxins, 
but rather to the presence of viable, filterable stages 
of bactena, although, of course, enzymic and toxic 
effects are not disprovcn by any means Experience 
with vaccine virus and rabies vaccine, on the other 
hand, shows very clearly the protective efficacy of 
living, but (thus far) uncultivable “viruses,” whose 
virulence has been purposefully profoundly altered 
by growth in other animals for sufficient time to 
change the host mfeotiveness Suggestions of the 
mechanism of alterations in host uifeetibihty seem 
to be foreshadowed m some of the filterable forms of 
bactena studied m this senes It has repeatedly 
been noted, for instance, that filtemble typhoid bacilli, 
cultivated senally m K medium prepared from hog 
intestine, grow scantily and slowly for several trans¬ 
fers in corresponding K mediums prepared in the 
same manner from dog or rabbit intestine Later, 
when culture acclimatization has taken place, it is 
rather difficult to pass the cultures in the filterable 
state back to hog intestine medium again A more 
rapid procedure of adaptation is to start with the 
typical, non-filterable typhoid bacillus, and inoculate 
directly from ordinary mediums to bog, dog, or rabbit 
intestine mediums as desired This is perhaps a cul¬ 
tural analogue to the well-known passage of human 
smallpox virus through a series of heifers to the 
vaccine virus state, or the passage of dog rabies 
through rabbits to the virus flx4 state However, it 
should also be noted that some bactena which grow 
fairly readily in a hog intestine K medium grow 
badly, or even not at all w dog intestine, and vice 
versa. 

The relation of the filterable forms of bactena to 
phagocytosis, and to serologic immunity, have thus 
far not been studied at all A large amount of work 
will have to be done to cover the multitude of prob¬ 
lems that immediately anse from this dual stage of 
microbic existence. 

A word of caution must be interjected. It is ab¬ 
solutely necessary to be assured of stenle mediums. 
A double autoclaving baa been found satisfactory for 
the K medium, but this can not be practiced with egg 
white It coagulates Egg white, filtered through 
Berkefeld W filters (after dilution with sterile phys¬ 
iological saline solution) is rarely stenle. Bacterial 
growth can usually be obtained from such egg white 
filtrates, although otherwise, fresh egg white filtered 
and diluted with Tyrode solution is a rather good 
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medium for the elicitation of filterable forms of bac¬ 
teria This is again evidence, it would seem, of the 
existence of filterable, viable forms of bacteria in 
purely protein solutions And not only must me¬ 
diums for the cultivation of the filterable states of 
bacteria be sterile, material from the human or ani¬ 
mal body, and even cultures of bacteria themselves, 
in light of what has been stated, must be thought of 
as having possibly two or more distinct organisms 
living side by side It has long been known, for 
example, that the virus of foot and mouth disease 
can be earned along with vaccine virus for consider¬ 
able periods, and there is therefore the possibility 
that blood cultures may harbor more than one organ¬ 
ism In the foot and mouth disease-vaccine associa¬ 
tion, and in the filterable virus group generally, the 
protein which is usually associated, either from the 
body or m the artificially enriched medium, might 
suffice to keep the viruses in the filterable state, in 
which instance their presence would be readily over¬ 
looked The details of recognition and separation oL 
such complexes will naturally vary with individual 
C&BC8 

Bacteria also may be similarly associated there is 
some evidence already indicating that a filterable state 
of one microbe may be actually carried along, un¬ 
recognized, with a stock culture of another microbe, 
especially if transfers are made upon plain, nutritive 
meat infusion agar One form may remain hidden, 
and entirely unsuspected until cultivation is prac¬ 
ticed for a period of time in K medium Reestab¬ 
lishment of the non-flltcrablo form may reveal two 
organisms, where only one was presumed to be 
present 

Finally, a word about mediums It is very obvious 
that tho K medium, even with its variants as sug¬ 
gested above, is by no means the best that may be 
concocted The same tissue from different animals 
affords, in specific instances, some differential advan¬ 
tages for specific cultivation of one or another mi¬ 
crobe, therefore different mediums should be avail¬ 
able. Reasoning from analogy, with some experi¬ 


mental evidence also, it would seem to be consistent 
to utilise homologous tissue from homologous species 
for difficult isolations. Also, within limits which vary 
with the type of microbe, there is advantage in train¬ 
ing them to develop m alien host tissue protein for 
purposes of immunization and experimental infection 

SUMMARY ANT) CONCLUSIONS 

1 The isolation of a filter-passing diploooccus from 
the blood of certain cases of influenza by means of a 
special cultural medium is described The experi¬ 
mental effects of this organism, while m the filterable 
state, upon rabbits, is discussed 

2 A procedure is formulated for inducing at will 
both a filterable and a non-filterable state in bacteria 
Mention is made of a senes of expenments in which 
both the filterable and tho non-filterable state has thus 
been induced in a senes of well-known bacteria com¬ 
prising a vanety of types 

3 It is postulated that & majonty, if not all, known 
baotena can and do exist in a filterable and in a non- 
filterable state 

4 A preliminary report of the isolation of mi¬ 
crobes in the blood, not only of cases of influenza, 
but also from common cold, rheum&tie fever, arthntis, 
from Staphylococcus bactenophage and Besredka’s 
Staphylococcus Antivirus is presented m evidence of 
the ubiquity of the procedure 

5 An explanation of the chemical basis for the 
existence of b&ctena, both in tho filterable and non- 
filterable states, in the animal and human body, and 
in culture, is proffered 

6 The relation of this chemical concept to microbie 
infection, and the state of microbes in the body dur¬ 
ing infection is discussed 

In conclusion, it is a privilege as well as a pleasure to 
inscribe here my appreciation for the courteous coopera¬ 
tion of Dean Irving S Cutter, Doctors Charles A Elliott, 
Paul Starr, James O Carr, Walter Nadler, Howard Alt 
and Herbert Barker, of the department of medicine, and 
to Northwestern University for the generous facilities 
and unrestricted opportunity for research which have 
contributed immeasurably to this investigation 


ARREST OF GEOLOGIC, ARCHEOLOGIC AND PALEON- 
TOLOGIC WORK IN CENTRAL ASIA 

By President HENRY FAIRFIELD OSBORN 

AMERICAN MUSEUM OF NATURAL HISTORY 


A Peiping society originally known as the Cultural 
Society, but now more definitely organized as the 
Commission for the Preservation of Antiquities, on 
June 3, 1931, addressed the following letter to Dr 
Boy Chapman Andrews in reply to an application 


of May 5,1931, for the continuation of the American 
Museum explorations and researches m Mongolia* 

Sir 

We beg leave to acknowledge the receipt day before 
yesterday of your note stating that members of your 
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Museum desire to proceed to Mongolia next year to 
resume their work of geological research. 

In discussions held at meetings of the Committee, all 
present have considered that, since your expedition re¬ 
peatedly declared, at the time whon you demanded per¬ 
mission to proceed to Mongolia to carry on your work 
last year that the expedition was going to wind up its 
past work and would therefore discontinue its trips, and 
since the Chinese Government has now organized a West¬ 
ern Frontier Scientific Expedition to proceed to Mon 
golia, Kansu and Smkiang to carry on various scientific 
researches itself, during the present period of time there 
of course exists no necessity for permitting members of 
your Museum to make further trips to carry on this work 

Should American scholars be willing to come to Peking 
to make scientific research into the geological materials 
concerning Mongolia to bo obtained in future as a re¬ 
sult of surveys by members of the Chinese expedition, 
the Chinese Government will certainly afford them all 
facilities in order to conform with the principles of non¬ 
discrimination between nationalities in respect of science 

The restrictions imposed by this society have not 
been placed on American exploration alone, for 
somewhat similar actions have been taken against the 
Swedish Expedition m Chinese Turkestan under Sven 
Hedin and more recently against the French Trans- 
Asiatic Expedition under Dr Georges Haardt and 
P Teilhard de Chardin, distinguished paleontologist 
and geologist, and the British Expedition under Sir 
Aurel Stein This is in line with the now openly 
professed policy of the Peiping Commission to stop 
ail foreign scientific work m China, no matter by 
what nationality They have driven the distinguished 
archeologist, Sir Aurel Stem, out of Chinese Tur¬ 
kestan, they made very severe conditions for Dr 
Sven Hodm on his last geographic expedition to 
Chinese Turkestan They are putting every obstacle 
in the way of the present Trans-ABiatic Citroen Ex¬ 
pedition of the French, they now bring to a full stop 
the ten years’ work of the Central Asiatic Expedition 
of the American Museum 

In the meantime by articles in the Chinese news¬ 
papers this commission is giving out erroneous state¬ 
ments as to the work of these various foreign ex¬ 
plorations, rousing a hostile attitude among the peo¬ 
ple and thereby cultivating among the Chinese the 
thought that all foreigners are enemies of their coun¬ 
try, and it is surprising to find that the membership 
of this commission is not confined to Chinese who are 
ignorant of the friendly and sincere intentions of the 
United States towards the Chinese people and their 
institutions, but that it includes returned American 
students who Bhould understand the American atti¬ 
tude toward China and be grateful for it 

For three years past, namely, since August, 1028, 
when the Peiping Commission Beized the Mongolian 
collections of the Central Asiatic Expedition at Kal- 


gan the American Unseam has been working throt^h 
the Chinese Minister, Dr, C C Wu, through Secre¬ 
tary of State Sthnson, through Assistant Secretary 
Kelson T Johnson, sow Ambassador to China, and 
through the Chinese Government of Nanking to over¬ 
come the hostility of the Peiping Commission and set 
before the Chinese the true state of affairs, namely, 
that throughout its entire ten years of exploration in 
China and Mongolia, the American Museum of Nat¬ 
ural History has been actuated only by the highest 
and most generous motives. Every Btage of its pro¬ 
cedure has been with the full knowledge of the Chi¬ 
nese Government at Nanking and Peiping and with 
the Mongol Government at Urga—not only with full , 
knowledge but with full prior consent Moreover, it 
was agreed from the outset that the American Mu¬ 
seum would leave entirely untouched the tempting 
fossil fields withm the boundaries of China proper 
to the well-organized National Geological Survey of 
China, and that it would cooperate with the National 
Geological Survey of China m sending duplicates or 
replicas of fossils not only of Asiatic origin, but of 
American fossils cognate to those to be discovered in 
Central Asia. More than this, during President Os¬ 
born’s visit to Peiping in the year 1823, he offered 
to establish a branch of the American Museum 
within one of the now vacant palaces of the Forbid¬ 
den City, to send duplicates of all the zoological col¬ 
lections made in China and all the zoological and 
paleontological collections made in Mongolia. The 
then director of the Peiping Museum of Art, Dr. 
Kungpa King, took the deepest interest in this proj¬ 
ect and actually aided m the selection of one of the 
palace buildings suitable for the exhibition of nat¬ 
ural history collections Long prior to this the Amer¬ 
ican Museum issued a manifesto which was widely 
printed and circulated throughout northern China 
declaring its sympathy in the preservation of all 
archeological and prehistoric objects and its opposi¬ 
tion to looting and destroying these precious records 
of the ancient history of China 
The abrupt interruption of these friendly and most 
promising relations came with the seizure of the en¬ 
tire collections of the year 1928 by the organization 
then known as the Cultural Society. Long months of 
negotiation between the American Museum, Wash¬ 
ington, Nanking and Peipmg ensued, culminating in 
the final release of this collection of fossils obtained 
entirely within the borders of Mongolia and beyond 
the confines of China, and composed almost entirely 
of geological and paleontological objects In the 
year 1929 permission to reenter Mongolia was again 
refused‘by the Peiping Commission; in the year 1290 
the permission was reluctantly granted on the under¬ 
standing that the Central Asiatic Expeditions would 
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terminate. Thu vm followed by the discovery of en¬ 
tirely new fossil fields of Pliocene eg* to the east of 
the Kalgan Urge Trail; it was this discovery which 
led the American Museum to request a renewal for 
the present year 1931 and for the coming year 1932, 

At thiB point a brief recital, by the leaden An¬ 
drews and Granger, of what has been accomplished 
by the American Museum may be given 

Dr Boy Chapman Andrews has been unable to moke 
arrangements with the Commission for the Preservation 
of Antiquities of Peking, China, for the continuation of 
explorations in the Gobi Desert by the Central Asiatic 
Expedition For ten years this Expedition, under the 
auspices of the American Museum of Natural History, 
New York, has been making a general scientific survey 
of Mongolia, partly with the hope of finding the birth- 
place of the humAn race Its researches have opened a 
new volume in the history of world life It has spent 
half a million dollars in the country and has in every 
way conformed to local customs and restrictions When 
its work was first started in 1921 it entered into an 
agreement with the National Geological Survey of China 
in which it was expressly stated that the Expedition was 
free to work iu Mongolia The terms of this agreement 
have been scrupulously kept by the Expedition 

The Central Asiatic Expedition was organised in 1920 
and the advance guard (Mossrs Andrews, Grunger and 
Pope) reached Peking and established headquarters 
there early in 1921 Since then the Expedition has made 
five summer explorations in the Gobi Desert (1922, 1923, 
1925, 1928 and 1930) The only paleontological work 
done outside of Mongolia was three winters* work 
(1921-1922, 1922-1923 and 1925-1926) by Mr Granger, 
at Wanhsien, a locality which was turned over to the 
Central Asiatic Expedition by the Geological Survoy of 
China because they could not, on account of disturbed 
political conditions, investigate it themselves The only 
archeological work done by the Expedition outside Mon¬ 
golia has been an investigation by Dr Nelson (1925- 
1926 and 1926-1927) of the Neolithic Culture found 
along the banks of the upper Yangtse Biver 

In 1928 our Expedition went to Mongolia under per¬ 
mission obtained for us by the American Minister from 
Chang-Tso Lin, who waa then in command of Peking 
Our first contact with the Cultural Society came in the 
autumn of that year when we attempted to bring back 
to Peking our season's collection. The transport of our 
eases was blocked at Kalgan and it required two months 
ot negotiations and the payment of a ransom collection 
of American fossils to finally get them free In 1929 the 
Expedition was prevented from taking the field because 
of our inability to meet the demands of the Society In 
1980 these demands were modified to such an extent that 
the Expedition found it possible to accept them and our 
fifth Gobi exploration was carried out It was agreed 
that year that this would be our last expedition but be- 
eause of the important Pliocene deposits discovered in 
the Eastern Gobi it was desired to continue for one or 
m&rnm most In the hope of achieving the chief aim 


of the Expedition, is, the discovery of remains of 
ancient man. 

Points to be emphasized am the following. 

(1) Not a single specimen of any historical or archeo¬ 
logical value, aside from Neolithic flints, has ever been 
taken from China or Mongolia by the Expedition, and 
these flints are still to be found strewn over the surface 
of the Gobi in millions 

(2) The great majority of fossils obtained have come 
from Outer Mongolia—a territory over which China re¬ 
linquished the last vestige of control before our first 
trip there in 1922 

(3) It was arranged at the beginning of the Expe 
dition that duplicates of all fossils would be returned 
to the Chinese Geological Survey This arrangement has 
been lived up to and already the Survey Museum has 
been much ennehed by duplicate specimens thus re¬ 
turned, and eventually there will be in China a very ade¬ 
quate representation of the collections made by the Ex¬ 
pedition in Mongolia Also, examples of all types of 
Neolithic flints have been given to the Survey Museum 
by Nelson 

(4) Tho Central Asiatic Expedition has always paid 
its way—spending a very considerable sum of money in 
China, also it has always worked openly, putting its cards 
on the table before each trip and at the close of the 
season announcing in public meetings in Peking (called 
usually by tho Paleontological Society of China and held 
in the Survey Library), and in the press, the full results 
of the season's work 

(5) Those of us who have been associated with this 
Expedition can not help but feel that tho presence of the 
Central Asiatic Expedition in China, with its personnel 
of talented men, has been an inspiration to Chinese sci¬ 
entists, and that the Expedition has been an incentive 
to the Chinese to do something for themselves along the 
same lines In other words, wo feel that our presence 
in China has been a benefit rather than a detriment to 
the country as a whole 

(6) The Expedition has not looted! It went into 
China in 1921 with the approval and cordial assistance 
of the Chinese scientists in Peking and their cordiality 
continued until 1927 when the self constituted body, call¬ 
ing itself the Cultural Society, came on the scene and 
proceeded, by false representations, to turn the public 
against us and eventually the scientists of China, in self- 
defense, have had to follow suit 

The principal discoveries of the Central Asiatic 
Expedition are as follows: 

(1) The discovery in 1922, and the development 
(1922-1930) of one of the world's great fossil fields, 
with no less than twelve distinct faunas—Lower Cre¬ 
taceous to Pleistocene. 

(2) The discovery of dinosaur egg nests, and of the 
complete skeletons and remarkable growth series of 
skulls of the animals which laid the eggs 

(2) Discovery of Cretaceous mammal skulls and asso¬ 
ciated parts of skeletons The only Mesosoio mammal 
SkuUt known except THtylodon from South Africa. 
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(4) Much additional information regarding Baluchi* 
thervum, the world’s largest land mammal 

(5) Discovery of Bmbolothenum, a new phylum of 
Titanotheres and the most unusual and distinctive animal 
discovered by the Central Asiatic Expedition The ex¬ 
traordinary development of the nasals m this creature is 
unparalleled in modern or extinct forms 

(6) Discovery of now phyla of Amblypoda and the 
extension of this order to mid-Oligocene time 

(7) Discovery of a great deposit of the shovel tusk 
Mastodon, Platybelodon, with a remarkable senes of 
specimens showing growth stages from foetal young to 
old age 

Conclusions 

The arrest of British, French, Swedish and Amer¬ 
ican paleontologic and archcologic work m Central 
Asia constitutes a very serious setback to the cause of 
science and of civilization The matter would not he 
so senous if there were any possibility or prospect 
of the present ability of the Chinese to carry out this 
work themselves They have neither the scholarship 
nor the financial means of doing so beyond the con¬ 
fines of old China. The American Museum geologic, 
paleontologic and stratigraphic and topographic 
work m Mongolia and the great publications issuing 
therefrom have been possible only because the party 
was composed of a body of field experts such as has 
never been brought together before in the history of 
these branches of science, under a leader who lias 
shown unprecedented ability to organize a senes of 
expeditions into an absolutely unknown desert where 
all previous explorers had failed either to make dis¬ 
coveries or obtain substantial results 


Our first knowledge of the paleontology of China 
came from fossils purchased in apothecary shops, for 
hundreds, perhaps thousands, of years fossils have 
been collected in various parts of China and ground 
up as medicine under the belief that they represent 
the remains of dragons The Amencan Museum ex¬ 
peditions have been among the first to dispel this 
nation-wide superstition, and Amencan institutions of 
medicine have been advancing the true art of medicine 
throughout China It is these very fossils, valueless 
in themselves, pnceless m the knowledge they yield 
of the past history of the earth, the collection of 
which the Peiping Commission is now arresting 
The tnendly effort of the American Museum to 
train up a body of young Chinese who would estab¬ 
lish the extremely difficult sciences of field geology, 
vertebrate paleontology and prehistoric archeology 
under the auspices of the proposed Natural History 
Museum of Peiping has been brought to a full stop 
by the ignoiance and anti-Amencan prejudice of the 
Society for the Preservation of Antiquities 
This arrest of Central Asiatic exploration and re¬ 
search will cause world-wide disappointment and re¬ 
gret, especially among those who have been sincerely 
desirous of soundly establishing these great branches 
of science m China The Commission for the Preser¬ 
vation of Antiquities must, therefore, bear a heavy 
weight of responsibility for the retardation and finally 
for the arrest of scientific researches and explorations 
m Central Asia, whereby China is placed m the col¬ 
umn of backward, reactionary and non-progressive 
nations 


OBITUARY 


ALDRED SCOTT WARTHIH 
Aldbkd Scott Warthin, student of disease, came 
into medicine by way of music An artist he re¬ 
mained throughout life m the intensity and the indi¬ 
viduality of his impressions It was fitting that hiB 
first research should deal with the physiological effects 
of music and his last with the coming of death to 
tite physician as depicted m art His work on morbid 
anatomy, clinical medicine and experimental pathol¬ 
ogy was done with a sensitive recognition of the 
actual, but from it he derived convictions that were 
passionately held 

Born in Grccnsburg, Indiana, in 1866, Dr Warthin 
gained a teacher’s diploma at the Cincinnati Conser¬ 
vatory of Music in 1887, an A B at the University of 
Indiana in 1888, and graduated in medicine at the 
University of Michigan in 1893, becoming doctor of 
philosophy by the way He was organist in churches 
to help himself through The next four years he 
spent in the study and teaching of internal medicine 


at Michigan, with some months m Vienna and Frei¬ 
berg Then, turning his abilities to pathology, he 
became within six years Professor and Director of 
the Pathological Laboratory, taking his place amongst 
a brilliant faculty There he remained, happily striv¬ 
ing with the opportunities created by his diverse 
talents even more than provided for them, until hie 
death on May 23, 1931 In 1000 he married Katha¬ 
rine Angel], herself a physician He was made doctor 
of laws by the University of Indiana in 1928 
Dr Warthin early decided that morbid anatomy 
was not the worked-out lode that many deemed it 
Nor was it for him. The material at his disposal 
then and for some years after was meager, but for 
this ho more than compensated by an intensive 
scrutiny Bare was the post-mortem examination at 
that time to which he did not give three entire days. 
And overlooking nothing, finding a theme even m the 
pathology of the pacinian corpuscle, he became aware 
of the small signs of things that mattered largely. 
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Thu ia most noteworthy in the long senes of his dis- 
eovenes with regard to lurking syphilis, but it is no 
less evident in the studies on the lympboblastomatous 
conditions, on thymic hyperplasia and the status lym- 
phaticus, on the changes produced by the Roentgen 
rays and on the significance of the homolymph nodes, 
those little structures which had seemed so debatable 
until he proved them to be organs in their own right 
It was in relation to syphilis, though, that he ren¬ 
dered chief service os investigator By discriminating 
techniques and pertinacious observations he disclosed 
this disease in what had been taken always lor inno¬ 
cent conditions, proving that it still tricks the doctor 
who for generations has been warned of its tncks 

Contributions of other kinds lie made in great va¬ 
riety and number A forceful, interested teacher 
whose influence continually ramified during forty 
years, Dr Warthin met country-wide demands for 
lectures He wrote text-books and comprehensive 
articles, labored as editor, served on public health 
committees, assumed presidencies, gave himself in 
short to activities which he knew to be alien to Ins 
main purposes, but carried on because he fdt their 
need In scientific meetings he spoke with a candor 
wholesome in this day when errors of fact during 
public discussions m the search for truth are too 
often condoned or reserved for holc-in-thc-corncr 
criticism He expected as much of his fellows and 
experienced some naive disappointments As a hu¬ 
manitarian he would have been too aware of the 
dark aide of life for his own good or that of others 
had not the bright side affected him still more He 
could turn from a gruelling conference on venereal 
disease to his garden, or to music, to medical history, 
or merely to the consciousness of existing vigorously, 
in which he took great delight 

Possessed of a singular gusto for life yet utilizing 
his strength for the comprehension of the morbid, 
Dr Warthin was drawn latterly to studies of the aging 
process and of some aspects of death itself His 
book, “Old Age, the Major Involution,” deals with 
the physical changes which constitute senility It was 
characteristic of hun that he spared no material detail 
yet had recourse in the end to the imagery of the 
Book of Ecclesiastes In the “Creed of a Biologist” 
he set forth the view, as bad Condorcet m the im¬ 
minence of death, that it should suffice for man to 
believe in the progress of his kind and to make efforts 
toward it 

Dr Warthin’s last book, “The Physician of the 
Dance of Death,” ia in its immediate aspects an 
analysis of manners During many years he had col¬ 
lected “Danses Macabres” in almost unrivaled variety, 
and the little volumes, peopled with the men and 
women of four centuries, all suddenly aware that they 


are to die, furnished material to his hand From 
amongst these he selected only the doctor, treating his 
theme in a matter-of-fact way like so much else that, 
thus handled, had yielded its secret The first copies 
of the new-printed book awaited signature when death 
came to him—unrecognized, after all, since he saw in 
angina pectoris only a familiar asthma 

Peyton Rous 

Tbs Rockefeller Institute 

MEMORIALS 

The British Medical Journal states that a meeting 
of the Osier Club was held in London on July 12 to 
celebrate the eighty-second anniversary of Sir Wil¬ 
liam Osier's birthday Dr William Stobie, Mayor of 
Oxford, delivered the fourth Oslerian oration Dr. 
A Salusbury MacNalty, of the Ministry of Health, 
proposed and Dr A P Cawadias seconded, a vote of 
thanks, and Sir Percival Hartley briefly spoke in the 
discussion Among those present were Sir D'Arcy 
Power, Dr J D Rolleston, Dr K It Hay, Professor 
D Fraser-Harris, and Mr Arnold M Muirhead, 
whose recent “Memoir” of Lady Osier was displayed 
among the exhibits 

A bronze bust of the late Professor Clemens Pir- 
quet was recently unveiled in the garden of the New 
General Hospital of Vienna, when addresses were de¬ 
livered by Professors Argt, Hamburger and Noeg- 
gerath, and Miss Ilarnette Chick, of the Lister In¬ 
stitute 

RECENT DEATHS 

Du. Richard Alexander Fullerton Penrose, Jr., 
until his retnement in 1911 professor of geology at 
the University of Chicago, died m Philadelphia on 
July 31, at tho age ol sixty-eight years 

The Reverend John Bernard Goesse, S J, pro¬ 
fessor ementus of geophysical observations at the 
Saint Louis University, died at Samt Louis, July 
25, at the age of sixty-two years Father Goesse was 
the founder in 1908 and the first director of the Geo¬ 
physical Observatory of Saint Louis University and 
took a prominent part in the organization of the first 
Jesuit Seismological Service in 1909, together with 
Father Oden bach, of Cleveland, and Father Tondorf, 
of Georgetown His early retirement had been due to 
prolonged ill health 

Dr Errol Lionel Fox, professor of chemistry at 
Washington College, Chestertown, Maryland, died on 
July 17 m Munich, m hia thirty-nmth year 

Dr William C Hasslbr, who served for thirty 
years as public health officer of San Francisco, died 
on August 2 Dr Hassler was elected this year pres¬ 
ident of the American Public Health Association. 
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Da. Edward L. Ckxkden, heed of the Bureau of 
Preventable Diseases of the New Tork City Depart¬ 
ment of Health and a member of the department for 
twenty-five years, died on July 31. He was fifty-five 
years old 


Pbo— mm i Eva. Winsuaa, eminent phyriemt, for¬ 
merly president of the Federal Phymcal-Teebnioal In¬ 
stitute and a member of the Prussian Aoademy of 
Soteneea, died on August L He was eighty-five yearn 
old. 


SCIENTIFIC EVENTS 


THE JUBILEE MEETING OF THE BRITISH 
SOCIETY OF CHEMICAL INDUSTRY 

The celebration of the jubilee of the Society of 
Chemical Industry, held m London during the second 
week in July, is described m the London Tunes It 
included a reception at Guildhall by the Lord Mayor 
And Sheriffs, an address by the president, Sir Harry 
MeGowan, at the Royal Academy of Music, and re¬ 
ceptions by the Masters of the Girdlcrs’ and the 
Salters’ Companies The presentation of the society’s 
medal to Dr Herbert Levinstein was made on July 
15, and in the evening the annual dinner was held 
at which Prmce George was the principal gnest The 
following day was devoted to the discussion of tech¬ 
nical papers There were visits to works and excur¬ 
sions in and near London 

The society was actually established in London, 
in the rooms of the Chemical Society early m April, 
1881, with Professor (afterwards Sir Henry) Rosooe 
in the chair Most of the forty-nine annual meetings 
have been held m various cities and towns in Great 
Britain, but three have been in New Tork and one in 
Montreal Similarly, many active local sections have 
been formed, not only in England but also in Canada, 
Australia and the United States. The society, which 
received a Royal Charter in 1907, has now over 7,000 
members 

As a small token of its admiration for work, tbe 
society presented a brief address to a few of the 
companies which bad been most prominent in their 
support of technical and scientific education, and to 
a few whose work had been specially directed to 
those branches of education in which the chemical in¬ 
dustry was specially interested Plaques were also 
presented to many original members of tbe society 
and to a number of past presidents 

Throughout the week an exhibition of chemical 
plant, arranged by the British Chemical Plant Manu¬ 
facturer’s Association and the Chemical Engineering 
Group of the society, was open at the Central Hall, 
Westminster The association was formed m 1920 
to further the production and use of chemical plant 
made in this country Over 50 British firms have 
cooperated to display the range and variety of chem¬ 
ical apparatus which their works can turn out 
Where possible the actual plant was on view, some¬ 
times in operation, but apparatus too large for ex¬ 


hibition was illustrated by models or photographs. 
In some cases cinematograph films were used to show 
processes of manufacture 

To illustrate the application of chemical processes 
to manufacturing industries generally would, however, 
have required very much more space than was avail¬ 
able, and therefore chemical plant m the narrower 
sense bulked most largely in the exhibition There 
are many exhibits of acid-resisting stoneware, porce¬ 
lain, fused quartz and protective linings of various 
kinds as well as of the resistant alloys of steel and 
aluminium which have been developed of recent years, 
of nickel, and even of silver, which at present prices 
is becoming a possible material for some purposes 
The exhibits also included pumps, filters, centrifugal 
separators, drying machines, thermometers, and other 
measuring instruments, and the absorbent substance, 
silica gel, which contains such large numbers of 
minute pores that a cubic inch has been calculated 
to possess an internal surface of over an acre 

A separate section of the exhibition, organized by 
tbe Chemical Engineering Group of the Society of 
Chemical Industry with the assistance of the Depart¬ 
ment of Scientific and Industrial Research and the 
Research Associations of various industries was de¬ 
signed to illustrate the application of scientific re¬ 
search to industry It included materials used in 
chemical engineering, such as metals, fabrics, rubber, 
leather and paints, chemical plant, especially that 
applicable to fuel, and methods of testing and stand¬ 
ardizing apparatus and materials. 

THB BUCKSTON BROWNE SURGICAL 
RESEARCH FARM 

The foundation stone of the Buckston Browne Sur¬ 
gical Research Farm at Down, near Farnborough, 
Kent, was laid by Lord Moymhan, president of the 
Royal College of Surgeons of England, on July 8. 
The site is one of thirteen acres, adjoining Down 
House, Charles Darwin’s old home, which, with its 
grounds of twenty-three seres, was presented by Mr. 
Buckston Browne to the British Association for the 
Advancement of Science. 

According to the British Mad icol Journal, the atone 
which has been laid will form part of the porch of 
the huge residential building, in the style «t a Kentish 
farmhouse, which will house the research workers, as 
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well as thee# in charge of the laboratories and the 
animals. $he building of the animal houses and the 
experimental laboratories has not yet begun A brief 
service of dedication was held by the dean of West* 
minster! who, after Lord Moynih&n had laid the Btonc 
in plaee f pronounced the words. “Here may knowl¬ 
edge be increased! study festered, skill developed, to 
the prevention and relief of suffering, the service of 
our fellow men, and the good of the human race 
throughout the world.” 

Lord Moymhan made the principal address He 
said in part * 

The Council of the Royal College of Surgeons, which 
properly regards itself as the custodian of surgical ad 
vance in this country, has now recognised that for the 
further expansion of surgery there must be a correlation 
of the various results from methods of inquiry in three 
directions (1) clinical research carried out also in the 
wards and in the operation theaters of hospitals, (2) bio¬ 
logical and pathological research earned out in hospitals 
and in special institutions, and (3) research upon am 
male In accordance with the council 'a will, laboratories 
have been built and old laboratories extended in our 
buildings in Lincoln's Inn Fields, there men have been 
set to work upon lines which they themselves desire, and 
there men have learned “the religion of research,' 1 and 
the high value of the experimental method in connection 
with the science and aTt of surgery Now, owing to the 
great beneficence of a fellow of our college, we arc 
here laying to-day the foundation stone of an institute 
for experimental research, which will add the one re 
maintng event required for the proper development of 
surgery in this country 

At the conclusion of this address Mr Buckston 
Browne spoke briefly, calling attention to the “very 
interesting fact that they had been able to bring the 
great genius of John Hunter, who did so much for 
the alleviation of the suffering of the human body, 
alongside that great genius Charles Darwin, the eman¬ 
cipator—as I like to think of him—of the human 
mind. These two great men are brought together 
to-day on thiB redly sacred spot m Kent” 

After tea had been taken, the company made their 
way along the sand walk—Darwin's “thinking path” 
~to Down House, the property which was presented 
in 1927 by Mr. Buckston Browne to the British Asso¬ 
ciation as a memorial of Charles Darwin, where they 
visited Darwin’s study, kept as it was during his life¬ 
time, with the little paraffin lamp on the table, and 
the dog (now a trophy of the art of the taxidermist) 
in its basket on the hearth. 

THS SIXTH INTERNATIONAL CONGRESS 
OP GENETICS 

to International Congren of Genetics will 
Jttrt is Ithaca, New York, from August 24 to 31, 
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under the presidency of Dr. T H. Morgan, director 
of the William G Kerckhoff Laboratories of the Bio¬ 
logical Sciences at the California Institute of Tech¬ 
nology 

The New York entertainment committee, of which 
Dr A F Blakeslee, of Cold Spring Harbor, is chair¬ 
man, has completed a tentative program for the four 
days from August 20 to 23, intervening between the 
arrival of the Pennland and the departure of the dele¬ 
gates for Ithaca. The Eugenios Congress is in ses¬ 
sion in New York at this time and many of the dele¬ 
gates will desire to attend some of the sessions Dur¬ 
ing their four-day stay foreign members of both con¬ 
gresses will be entertained at Columbia University, 
through the cooperation of the university and the 
Carnegie Endowment for International Peace Rooms 
will be provided in the Columbia dormitories, and 
breakfast will be served at the Faeulty House 

According to the tentative program the scientific 
laboratories of Columbia University will be visited 
on August 20, after which a luncheon will be given 
This will be followed by a sight-seeing trip around 
the eity At 7 30 p m there will be a formal com¬ 
plimentary dinner During the time spent in New 
York there will be an excursion to Cold Spring 
Harbor to visit the Carnegie Station for Experi¬ 
mental Evolution and other scientific laboratories at 
Cold Spring Harbor, visits to the New York Botan¬ 
ical Garden, the Boyce Thompson Institute, the Cor¬ 
nell Medical School, the Rockefeller Institute and the 
Medical Center of Columbia University One evening 
will be devoted to the addresses and reception of the 
Eugenics Congress at the American Museum of Nat¬ 
ural History 

On August 23 there will be a trip to Pnnceton, 
members of the congress being the guests of the 
Walker-Gordon Laboratories. For those not taking 
the Pnnceton tnp an opportunity will be given to 
visit the American Museum of Natural History, the 
Metropolitan Museum of Art, and other places of in¬ 
terest in the city, with guides for groups if desired. 
Dr Stoekard has offered to guide a group to his dog 
farm near Peekskiil and Dr. Davenport a group to 
the State Institution for Feeble Minded at Letch- 
worth Village. Luncheon wilt be at the American 
Museum of Natural History and in the evening a 
smoker or informal reception will be given 

Tentative arrangements have been completed at 
Ithaca for a comprehensive exhibit of genetic ma¬ 
terial The Carnegie Corporation of New York has 
appropriated $5,000 for the general expenses of the 
congress. A grant of $2,000 has been made by the 
Carnegie Institution of Washington for the Genetics 
and Eugenic Congresses, the sum to he used pn- 
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manly for the exhibit Of this grant the Genetics 
Congress received one half 
It is planned to have an excursion to Niagara Falls 
dunng the Congress The cost of a round tnp on 
a special train is about $3 00 per person An excur¬ 
sion is also planned dunng the congress to the New 
York Agncultural Expenment Station at Geneva 
(about 50 miles north of Ithaca) where there will 
be exhibits dealing with fruit genetics and fruit 
breeding Meetings of sections, interested in fruit 
work will be held at Geneva during this excursion 
It is expected that after the congress members 
from abroud will wish to take short trips in order to 
gam some impression of the scenery, the colleges, 


universities, public institutions and agriculture of 
the parts of the United States which are easily 
reached from Ithaca. Arrangements for transporta¬ 
tion and entertainment for two organised excursions 
will he made—one through southern New England, 
including visits to Harvard, Yale and other colleges, 
Woods Hole, and to farms and agricultural expen¬ 
ment stations, and one to Washington, including 
stops at other cities and universities en route . For 
those members who wish to take longer trips to the 
west and south the committee will be glad to provide 
information and help, but because of the greater time 
and expense involved, no organized excursions will be 
planned unless a large number of persons request it 


SCIENTIFIC NOTES AND NEWS 


Mme Marte Curie received the gold medal and 
honorary fellowship of the American College of 
Radiology at a luncheon given in her honor at the 
third International Congress of Radiology, which 
opened at the Sorbonne, Pans, on July 26 The 
presentation was made by Dr Albert Soiland, of Los 
Angeles 

Da. Charles L Parsons, of Washington, D C, 
long secretary of the Amencan Chemical Society, has 
been elected to honorary membership m the Society 
of Chemical Industry, the insignia of this distinction 
having been presented by Pnnce George at the jubilee 
meeting of the society m London Chemists of other 
countries who were made honorary members are 
H W Matheson, Canada, Georges Patart, France, 
S P L Sorensen, Denmark, Ileinnch Schicht, 
Czechoslovakia, Fritz Haber, Germany, Mario G 
Levi, Italy, Toyokichi Takamatsu, Japan, A M 
Llopis, Spain, and G Engl, Switzerland 

Dr Aristides Aoramonte, of New Orleans, has 
been elected president of the fourth Pan-Amencan 
Medical Congress to be held next year in Now Or¬ 
leans Vice-presidents elected are Dr Hugh S 
Cununing, Surgeon-General, Washington, D C , Dr 
Charles Mayo, of Rochester, Mum , Dr. J G W. 
Greef, of New York, Dr John M McReynolds, of 
Dallas, Dr L H Bauer, of New York, Dr Charles 
Snyder, of Miami, Dr Rafael Silva, of Mexico City, 
Dr Nicholas A Solano, of Panama, Dr Luis Bazetti, 
of Venezuela, Dr Fernando Rensoh, of Cuba, Dr 
Carlos Paz Soldan, of Peru, Dr Vietonano Rod¬ 
riguez Barahona, of Cuba, Dr. Ulysses Valdez, of 
Mexico City, and Dr Horacio Ferrer, of Cuba 

Dr. James R Angell, president of Yale Univer¬ 
sity, will receive the degree of D Litt. from the Uni¬ 
versity of Liverpool in December The degree of 


D Eng will be conferred on Dr H Helc-Shaw, 
emeritus professor of engineering at the University 
of Liverpool 

The Remington Medal of the Philadelphia College 
of Pharmacy and Science has been awarded to Ernest 
F Cook by the New York branch of the Amencan 
Pharmaceutical Association The medal is awarded 
annually to the person “who has done the most for 
American pharmacy dunng the preceduig year, or 
dunng a longer period of outstanding activity and of 
fruitful achievement 99 The presentation will be made 
next fall 

Dr Louis J Rettger, dean of the science depart¬ 
ment of the Indiana State Teaehers College, has been 
elected vice-president of the institution Dr Rettger 
has been a member of the faculty for forty years. 

Mr John G Barry, consulting mining geologist 
and engineer, has been appointed president of the 
Texas College of Mines and Metallurgy, El Paso 

Mr Asher IIobson, director of the foreign agn¬ 
cultural crop and market information service of the 
U 8 Department of Agnculture, has been appointed 
professor of agncultural economics at the University 
of Wisconsin He will be in charge of cooperative 
marketing. Mr Hobson was for seven years Amer¬ 
ican representative at the International Institute of 
Agnculture m Rome 

Drs Cecil Robert Bbolyer and Daniel Katz 
have been promoted to be assistant professors of psy¬ 
chology at Princeton University Dr Henry Eyring, 
lecturer w chemistry at the University of California, 
and Dr Wendell W Mayer, international research 
fellow at the University of Munich, have been ap¬ 
pointed research associates in chemistry. 

Those promoted to the rank of professor at the 
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University of Missouri include Dr Harry H Charl¬ 
ton, in anatomy, and Dr Adrian J Durant, m veter¬ 
inary science The following appointments are also 
announced Dr Edgar D Haskett, associate pro¬ 
fessor of psychiatry, Clarence Mitchell Tucker, of the 
Florida Experiment Station, associate professor of 
botany and plant pathologist 

Dr George Hermann, of the School of Medicine 
of Tulane University, has accepted the professorship 
of clinical medicine at the University of Texas 

Mr Humphrey John Denham, of Balliol College, 
has been appointed director of the agricultural engi¬ 
neering i esenrch institute of the University of Oxford 

Dr. Theodore H Frison has been appointed chief 
of the Illinois State Natural History Survey by the 
Illinois State Board of Natural Resources and Consci- 
vation Dr Fnson had been acting chief of the sur¬ 
vey since the death of Proiessor Stephen A Forbes 
in March, 1930 

Dr II W von Lofsecke, of the Bureau of Chem¬ 
istry and Soils, has left Washington to take charge 
of the Citrus By-products Laboratory, now nearing 
completion at Winter Haven, Florida Dr W W 
Skinner, assistant chief of the chemical and technical 
unit, and Dr F C Blanck, in charge of the food re¬ 
search division of the Bureau of Chemistry and Soils, 
will have general supervision They will study meth¬ 
ods of preserving orange and grapefruit by-products, 
and of utilizing orange and grapefruit wastes &b stock 
and poultry feed 

Db. Walter S Moody retired from active engineer¬ 
ing work m the transformer departments of the Gen¬ 
eral Electric Company on July 1, after forty-three 
years of continuous direction of the design, produc¬ 
tion and application of transformers Mr Moody 
was director of the Allegheny Steel Company and has 
for over thirty years directed the cooperative efforts 
of the General Electric Research Laboratories and tho 
Allegheny Steel Company 

Dr Louise Pearce, of the staff of the Rockefeller 
Institute for Medical Research, has been appointed 
visiting professor of syphilology at Peiping Union 
Medical College, Peiping, China, for six months, be¬ 
ginning on October 1 

Dr. L R Jones, professor of plant pathology at 
the University of Wisconsin, sailed about August 1, 
to spend several months in the Orient He plans to 
That Japan, China, the Philippines and Hawan 

Dr Constance E Hartt, who has been assistant 
professor and co-chairman of the department of 
botany at Connecticut College during the past year, is 
80w engaged in research on potassium deficiency in 


sugar cane at the Experiment Station of the Hawaiian 
Sugar Planters’ Association, Honolulu Dr Hartt 
holds the Sarah Berliner Research Fellowship of the 
American Association of University Women 

Dr Vaclav Vojtech, of Czechoslovakia, a member 
of the Byrd Antarctic Expedition, has arranged to 
accompany Dr Ale§ HrdMka, of the U S National 
Museum, on a visit to Alaska Dr Vojtech will in¬ 
vestigate the geographical and geological conditions 
of the peninsula Dr Hrdh<5ka will continue his 
search for Indian and Eskimo antiquities 

Mr Y L Keng, who has been studying the grasses 
of China at the Grass Herbarium of the U S Na¬ 
tional Museum, under a fellowship from the Rocke¬ 
feller Foundation, has gono to the New York Botan¬ 
ical Garden to consult the Chinese specimens there 
He will also \isit the Gray Herbarium of Harvard 
University, and the Arnold Arboretum He expects 
to return to Washington about August 20 

Mr Lincoln Ellsworth, representing the Amer¬ 
ican Geographical Society, and Commander Edward 
H Smith, of the U S Coast Guard, are accompany¬ 
ing Dr Hugo Eckencr on his Arctic tour m the Graf 
Zeppelin, which left Friednchshafen on July 24. 

It is announced by the Oxford University Explora¬ 
tion Club that the Hudson Strait expedition, under 
the leadership of Mr H M Clutterbuck, has left foi 
Canada to explore the island of Akpatok and the sur¬ 
rounding regions The party will consist of eleven 
men, including four biologists, a geologist, a surveyor, 
a physicist and a photographer The undergraduate 
organizer and originator of the scheme is Mr C J 
D’Aeth (Balliol) 

At the invitation of the Mexican Government the 
United States has named the following official dele¬ 
gates to represent it at the third Pan American Med¬ 
ical Association Congress, which meets in the City of 
Mexico from July 2b to 31, under the auspices of the 
Mexican Department of Health Dr J C Anderson, 
State Commissioner of Health, Austin, Texas, Passed 
Assistant Surgeon H F Smith, a commissioned med¬ 
ical officer of the Public Health Service, now on duty 
in the office of the American Consul General in Mex¬ 
ico City, Dr Irving R Roth, 46 East 82d Street, New 
York; Dr John 0 McReynolds, Dallas, Texas, Dr 
William Davis Gill, San Antonio, Texas, Dr W E 
Howard, Dallas, Texas 

There assembled on July 25 at Matameck on the 
north shore of the Gulf of St Lawrence near Seven 
Islands a conference on wild life m various aspects 
It has been organized by Mr. Copley Amory, of Bos- 
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ton and Washington, who has a wild life preserve in 
this locality, and he u bringing to it, largely at his 
own expense, a body of naturalists from all over the 
world Sir George Perley has left for Matameek 
with a group of scientific men who are in the govern¬ 
ment's employ at Ottawa, The conference was ten¬ 
dered a luncheon on July 22 by the Province of 
Quebec when they were welcomed by Hector Laferte, 
Minister of Colonization, Game and Fisheries 

Mr Henry O’MaIiLey, U S Fish Commissioner, 
arrived at Juneau, Alaska, on July 3, on the fisheries 
pfltrolsbip Penguin, accompanied by members of the 
Senate Committee on Wild Life Conservation, Mr 
Paul Reddmgton, chief of the United States Biolog¬ 
ical Survey, Mr, Carl Shoemaker, secretary of the 
Senate Committee on Wild Life Conservation, several 
Congressmen, and Attorney-General Charles Sisson 
The object of their visit is to study game and wild 
life in the territory, with a view to its conservation 
The party will proceed from Juneau to Pnbolof 
Islands, where the seal herd will be inspected, thence 
back to Bristol Bay, Alaska’s largest center for the 
sockeye salmon, where it will make a survey of the 
administrative methods of protecting the salmon and 
the canning industry. The committee also expects to 
visit Kodiak Island to secure first-hand information 
on the bear situation Later it will go to the moose 
pastures on Kenai Peninsula, and then cruise up 
Cook Inlet 

Sons information is given in Nature in regard to 
the program of the International Illumination Con¬ 
gress, which is to be held m Great Britain from Sep¬ 
tember 1 to 19 Provision is made for visits to Lon¬ 
don, Glasgow, Edinburgh, Sheffield, Buxton and Bir¬ 
mingham, following which the sessions of the Inter¬ 
national Commission on Illumination will be held at 
Cambridge An item of outstanding interest in the 
London program is the proposed trip to the Port of 
London, returning to the Tower of London and 
Westminster by river, so that the illuminated build¬ 
ings on the riverside may be seen Throughout the 
visits to the cities named, the technical sessions, at 
which more than a hundred papers will be presented, 
will alternate with agreeable trips and social events 
During the proceedings at Cambridge a lecture will 
be given by Sir Arthur Eddington Membership of 
the congress is open to any one interested m illumi¬ 
nation on payment of a registration fee of £2 Those 
desiring to take part in the congress should communi¬ 
cate with the honorary general secretary (Colonel C 
H S Evans, 32 Victoria Street, London, S,W.l), 

Thu third International Congress of Radiology, 
under the presidency of Dr, Antoine Beclere, of 
Paris, opened at the Sorbonne on July 26, The 


sessions lasted throughout the week, Mftya Curie 
was honorary president of the congress* - Twenty- 
seven countries were represented. Dr Albert Soiland, 
of Los Angeles, was chairman of the American dele¬ 
gation, which numbered forty-five members. A radio¬ 
logical exhibition was held in connection with the 
congress Dr Soiland presented an invitation, ask¬ 
ing the oongress to hold its next meeting in the United 
States, but owing to its greater accessibility, Zurich 
was chosen as the place of meeting of the fourth 
congress, which will meet in 1934. 

This will of the late Dr John Osborne Polak, pro¬ 
fessor of obstetrics and gynecology at the Long Island 
College Hospital, leaves $350,000 to the hospital, 
$100,000 for the erection of a science laboratory and 
$250,000 for a building for private patients for ma¬ 
ternity and gynecological cases 

According to the Journal of the American Medical 
Association a grant of <$100,400 for a three-year pe¬ 
riod has been Bet aside by the Commonwealth Fund 
for a study of the function of the kidney, to be di¬ 
rected by Dr Alfred N Richards, professor of phar¬ 
macology m the University of Pennsylvania School 
of Medicine Dr Richards has devised methods by 
which the kidney of the frog can be examined micro¬ 
scopically while it is still functioning in the living 
body The program of research includes the con¬ 
tinuance and extension of these studies and the estab¬ 
lishment of a clinical unit where experimental find¬ 
ings can be correlated with observation of patients 
suffering from kidney trouble 

Dr. Frederick L Hoffman, of Wellesley Hills, 
Mass, has presented to the California Institute of 
Technology his entire collection of books and data on 
aeronautics with particular reference to accidents and 
accident prevention The collection includes many 
rare items Last year Dr Hoffman presented his en¬ 
tire collection of books and data on the North Amer¬ 
ican Indians to Mrs Joseph Linden Smith, chairman 
of the Welfare Committee, Federation of Women’s 
Clubs During 1930 also Dr Hoffman presented 
many thousands of volumes on foreign countries to 
the Baker Library, Harvard University 

Apparatus for taking electric readings involving 
the electric current and potential as it passes through 
a given section of the earth’s crust, for determining 
geological structure and as a means of locating ores, 
minerals, etc., has been invented by Oliver H Gish, 
of the department of terrestrial magnetism of the 
Carnegie Institution, to whom has been granted an 
American patent. Rights in the patent have bean 
assigned by the inventor to Carnegie Institution. 

An everblooming rose, developed by Henry F, 
Bamberg, of New Brunswick, N. J., it was a* 
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nounoed recently, has won the first plant patent 
granted by the United States Patent Office under the 
new taw providing such protection. The patent was 
assigned to Louis C. Schubert, proprietor of the 
Somerset Bose Nursery, of New Brunswick, and was 
obtained by 0 M Kile, of Washington, acting as 
special plant agent It covers “a clunbmg or trailing 
rose, 11 the patentable feature of which is its ever- 
blooming character The owner of the patent has the 
exclusive nght to reproduce, use or sell his invention 
or discovery throughout the United States and its ter¬ 
ritories for seventeen years, or to license others to do 
so 

At a recent meeting of the board of trustees of the 
Ohio State University, the following resolution was 
approved “That the interest of the University in the 
Ohio Journal of Science be reaffirmed, and that a 
more definite plan of cooperation with the Ohio 
Academy of Science in the publication of the Ohio 
Journal of Science be established, $1,000 from the 
maintenance fund to be appropriated for the use of 
the Ohio Journal of Science, for the college year 
1931-1932 ” 

A forest research institute has been made a divi¬ 
sion of the New York State College of Forestry at 
Syracuse The purpose in its establishment is to 
give the work in forest research now earned on by 
the college in different sections of the state a definite 
entity and more effective direction Research in for¬ 
estry m New York is authorized under the charter 
given the college by the legislature of the state 
The board of trustees of the college dunng the past 
eighteen years has, in carrying out the obligations 
of the charter, set up special divisions of the college, 
such as the State Ranger School at Wonakena, the 
Roosevelt Wild Life Forest Expenment Station and 
other expenment stations. 

America's first autogiro has been donated to the 
Smithsonian Institution by Mr Harold F Pitcairn, 
president of the Amencan Autogiro Company Mr 
James Q Ray, vice-president of the company, landed 
the machine on the lawn in front of the Arts and 
Industnes Building on July 22, and the machine was 
accepted by Secretary Abbot in the presence of a 
group of distinguished guests It will be exhibited 
in Power Hall next to an early Wnght Biplane 

A collection of graphic charts and anatomical 
specimens belonging to the Museum of Hygiene of 
Dresden has been loaned by the museum to the Life 
Extension Institute and is on exhibition at the head 
offlee in New York. The Dresden museum is devoted 
to tbe instruction of the general public in the con- 
•arvation of health. In 1911 the First International 
Hjtftane Exhi bition was held in Dresden, which proved 


to be so successful that its founders and sponsors 
cooperated in the establishment of the museum as a 
permanent institution It is the gathering plaee of 
hundreds of international scientific associations The 
health and hygiene sections of the League of Nations 
meet there regularly The anatomical specimens in¬ 
cluded in the loan exhibit to the institute have been 
prepared by a special process which renders them 
translucent, making possible complete visualization of 
the underlying vascular and bony structures 

Dr. C F Korstian, director of Duke ForeBt at 
Duke University, Durham, North Carolina, has been 
notified by Sven Petnni, Secretary-General of the 
International Union of Forest Research Organiza¬ 
tions, Expertmentalfaitet, Sweden, of the election of 
Duke Forest as a member of the International Union 
of Forest Research Organizations In addition to 
Duke Forest there arc six other forestry institutions 
belonging to the Union in the United States—the Yale 
School of Forestry, Harvard Forest, School of 
Forestry and Conservation, University of Michigan, 
Forest Soil Laboratory, Cornell University, the 
Forestry Division of the University of California, 
and New York State College of Forestry, Syracuse, 
New York The International Union of Forest Re¬ 
search Organizations originated m 1929 when the In¬ 
ternational Union of Forest Experiment Stations 
adopted a new constitution extending its field to in¬ 
clude all forest research At the end of 1930 it had 
fifty-four ordinary and three associate members in 
more than twenty nations Germany has the largest 
membership embracing eight institutions, the British 
Empire has six members and other foreign countries 
from one to three 

The Experiment Station Record states that a gift 
to the state of New Jersey for administration as a 
dairy research station has been made of 1,100 acres 
of crop and pasture land, 270 Guernsey and 55 Hol¬ 
stein cattle, elaborate buildings and equipment The 
donor is James Turner, of Montclair, a stockbroker 
in New York City Arrangements have been made 
whereby the equivalent of the taxes on the property 
will continue to be available to the townships of 
Wantage and Beemcmlle in which the property » 
situated. The estate consists of two farms, one of 
700 acres on which $500,000 is said to have been 
spent for improvements and the other 3 miles distant 
and containing 400 acres It is expected that the 
new station will begin operations immediately. Four 
projects are contemplated, dealing with the breeding 
of cattle for milk production, cattle feeding, control 
of diseases and economic management The residence 
on one of the farms provides an elaborate administra¬ 
tion headquarters and laboratories, and other equip- 
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ment will be added from tune to tune. In the words 
of New Jersey Agriculture , “thanks to Mr Turner’s 
vision and generosity, New Jersey will now have one 
of the largest and most complete dairy experiment 
stations in the world ” 

It is reported in Nature that the Association of 
British Zoologists discussed at its general meeting the 
question of the payment of fees to zoologists for ex¬ 
pert advice* It is well known, as Professor E B 
Poulton says in a letter on behalf of the council of 
the association, that a somewhat unscrupulous public 
takes for granted the good nature [and affluence!] 


of zoologists m requesting their professional help 
without offering payment in return Whether it be 
a matter of the identification of a species or the de¬ 
livering of a popular lecture, both demand the ex¬ 
penditure of tune and energy, which the expert could 
have devoted profitably to his own purposes The 
council’s proposal is that, m the interests of their 
science, zoologists should demand fees for the work 
of identifying specimens and giving lectures They 
say that such a demand would enhance the respect 
felt for the science, just as medical advice tends to 
be valued according to the size of the fee 


DISCUSSION 


REDUCTION OF OXYLUCIFERIN BY 
ATOMIC HYDROGEN 

Some luminous animals, notably an ostracod crus¬ 
tacean, Cyprtdina, contain a substance, lucifenn, 
which oxidizes to oxylucifenn m aqueous solution 
containing oxygen In presence of a second sub- 
Btance, luciferase, luminescence appears Luciferase 
acts both as a catalyst, accelerating the oxidation of 
lucifenn, and also suppbes molecules which may be 
excited to emit light by the energy of oxidizing 
lucifenn Oxylucifenn m water solution can be re¬ 
duced to lucifenn by vanous hydrogenation pro¬ 
cedures The mechanism has been fully discussed by 
Harvey 1 

During attempts to excite luciferase to luminesce 
by the energy of recombination of hydrogen atoms 
we have observed that dry oxylucifenn can be re¬ 
duced to lucifenn The apparatus was a modification 
of that used by Urey and Lann * Atomic hydrogen 
was produced in a high tension discharge tube at low 
pressure and drawn over the matenal exposed about 
30 cm from the discharge tube Dry oxylucifenn 
alone gives no luminescence when luciferase solution 
is added to it, but dry oxylucifenn first exposed to 
atomic hydrogen becomes reduced to lucifenn, which 
can then be detected by luminescence on adding an 
aqueous solution of luciferase No luminescence 
appears in the atomic hydrogen treated oxylucifenn 
on adding water alone but only if luciferase is pres¬ 
ent also, as is to be expected This expenment con¬ 
firms the results obtained by reducing oxylucifenn m 
water solution and makes it quite certain that the 
lucifenn-oxylucifenn change is a dehydrogenation- 
hydrogenation reaction 

When dry luciferase and lucifenn are exposed to 
low concentration of atomic hydrogen there may at 
times be observed a faint bluish glow which breaks 
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into incandescence on raising the atomic hydrogen 
concentration Dry egg albumen and dry powdered 
pill-bugs (Omscws) exhibit a dull orange glow m low 
concentration of atomic hydrogen which may also 
pass into undoubted incandescence The faint glow 
of Cyprtdtna may be a luminescence or a low tem¬ 
perature incandescence since the containing vessel 
does become warm Wilicmite and certain other 
substances show undoubted luminescence in atomic 
hydrogen 

E Newton Harvey 
G I Lavin 

Princeton University 

"THE POSSIBLE S6LE OF MICRO-ORGAN- 
ISMS IN THE PRECIPITATION OP 
CALCIUM CARBONATE IN 
TROPICAL SEAS" 

The statement mado by Dr Werner Bavendamm, 
in the issue of Science for May 29, 1931, on the 
subject quoted above, compels me to make some 
critical comments Much as 1 detest polemics I feel 
it necessary that those interested m the subject in 
question have the facts before them 

Dr Bavendamm dtscusses at some length the ob¬ 
servations m tropical seas with respect to calcium 
carbonate precipitation, and mokes it appear that 
his findings are in conflict with mine As a matter 
of fact, Dr Bavendamm confirms practically all the 
results obtained in my own studies as reported else¬ 
where* 1 For example, (1) Dr Bavendamm finds a 
very small bacten&l population in the open sea This 
confirms my findings and those of others (2) Dr 
Bavendamm shows that the bacterial population of 
muds like those off the Bahama Banks is relatively 
small as compared with those of soil populations. 
This also confirms my findings (3) Dr. Bavendamm 

x Publication No 340, Garnegie Institution of Wash¬ 
ington, Publication No 391, Garnegie Institution of 
Washington, 1929. 
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states that investigators have used erroneously the 
term “osleium bacteria.” This is a point which, 
among several, I emphasised particularly in my pa¬ 
pers when 1 stated that the literature of bacteria 
shows that many different forms of bacteria have the 
power of precipitating calcium carbonate under the 
proper conditions. 

In view of these statements by Dr Bavendamm, 1 
fail to see why he does not agree with what he calls 
my ideas and conclusions “based on experiments 
which were not sufficiently convincing” What Dr 
Bavendamm probably means is that my experiments 
are not sufficiently convincing to him 

It appears as I read Dr Bavendamm’s statement 
that he bases all his news and attitude on the problem 
in question on his findings of bacteriological condi¬ 
tions existing in mangrove swamps like those on the 
coast of Williams Island The fact that bacteria and 
other micro-organisms exist in large numbers and in 
great variety m mangrove swamps is not in the least 
surprising to me, nor can it be to any one who is ac¬ 
quainted with bacterial populations in such material 
as exists in mangrove swamps To be sure, very little 
investigation of bacterial populations in such mix¬ 
tures of organic and inorganic materials has been 
carried out, and it is highly desirable that much of 
this work shall be done, but this has little or no 
relation to the question as to whether or not the 
calcareous deposits of the earth's surface have been 
built up through bacterial action in the open sea. 

If Dr Bavendamm will consult my papers ho will 
see that I have merely examined critically the possi¬ 
bility of calcium precipitation in any quantity in the 
open sea through bacteria existing there, and with 
special reference to the Drew hypothesis I have 
never claimed that calcium carbonate precipitation 
could not be effected m such a medium as the man¬ 
grove swamps, nor, if Dr Bavendamm reads my 
papers carefully, will he And the conclusion that the 
physical-chemical method of calcium carbonate pre¬ 
cipitation to which he referred was regarded by me as 
the only method of calcium carbonate precipitation 
in the sea. My mam contention was, and still is, that 
no case has as yet been made out for specific forms of 
bacteria which have as their function the precipita¬ 
tion of calcium carbonate, and secondly, that no case 
has ever been made out for large-scale precipitation 
of calcium carbonate in the open sea, by the 
mechanism postulated by Drew and too hastily ap¬ 
proved by geologists, generally speaking. 

That many living organisms are concerned with 
the secretion of calcium carbonate has been empha- 
w*ed by many biologists That these may have been 
indirectly concerned with the accumulation of calcium 
carbonate deposits has also been emphasized by many 
investigators, but these facts have no bearing on the 


points originally made by Drew with which I took 
issue m my publications m this field 

Chas B Lipmav 

University of California 

INHERITED TASTE DEFICIENCY 
In Science for April 17, 1931, Dr Arthur L Fox, 
of the laboratories of the du Pont de Nemours Com¬ 
pany, was reported as having found that certain 
persons apparently have no ability to taste para- 
ethoxy-phenyl-thio-urea It was reported that 40 per 
cent of the individuals tested could not taste the 
compound, while to the remaining 60 per cent it was 
exceedingly bitter I immediately wrote Dr Fox 
asking for some of the compound with which to 
investigate the possible inheritance of this taste defi¬ 
ciency This is a preliminary report of the occur¬ 
rence of the condition in one hundred families 
First of all, I can confirm Dr Fox’s conclusion 
that the taste deficiency actually exists, and is not a 
matter of age, sex nor race It is not dependent 
upon acidity nor alkalinity of the mouth Those 
tasting it find it bitter, usually exceedingly bitter, 
even nauseating, while those not tasting it are unable 
to get any taste at all, even after rinsing the mouth 
with dilute acids or alkalis 

My results to date show 68 5 per cent tasters, and 
315 per cent with the taste deficiency I have tried 
it out in families, and the results of the first one 
hundred families are so conclusive that they are 
worthy of record The taste deficiency is apparently 
due to a single recessive gene It is not sex-linked 
nor sex-mfiuenoed When neither parent can taste 
the compound, none of the children can taste it 
Dr Fox tells me that the taste deficiency occurs in 
other compounds of the phenyl-thio-urea group as 
well Di O-tolyl-thio-urea behaves somewhat differ¬ 
ently from the others, and will be reported on later 
For the present it is sufficient to establish the taste 
deficiency as a unit-factor recessive 
The results of the study of one hundred families 
are as follows 




Children 


No of 

Can 

Can not 


families 

taste 

taste 

Both parents con taste 

One parent can taste, the 

40 

90 

16 

other can not 

51 

80 

37 

Neither parent can taste 

9 

0 

17 


Males Females 

Total 

Percentage 

Can taste - 150 

151 

801 

685 

Can not taato . 71 

68 

139 

315 
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Further woxfc is being done on the inheritance of 
this taste deficiency, its linkage relations and its 
physiology, and these results will be reported in detail 
in the near future 

L. H Snyder 

Ohio State University 

GETTING THE STUDENT TO USE HIS OWN 
INTELLECT 

Professor William A Riley in his timely address 
as chairman of the Section of Zoology of the Ameri¬ 
can Association for the Advancement of Science 
reverts to the advice given by Huxley in 1869 that, 
“if the great benefits of scientific training are sought, 
it is essential that such training should be real, that 
is to say, that the mmd of the scholar should be 
brought into direct relation with the fact, that he 
should not merely be told a thing but made to see by 
the use of his own intellect and ability that the thing 
is so, and not otherwise ” 

In discussing the relation of this advice to the pres¬ 
ent educational situation Professor Riley incidentally 
raises a question without answering it The question 
is how far laboratory work as now earned on in 
secondary schools and colleges is essential to the pur¬ 
pose of inducing students to use their own intellects 
This topic has recently aroused a good deal of interest 
among teachers of science and is one which deserves 
senous consideration. 

The usual way of conducting laboratory work is to 
put into the hands of the student a laboratory manual 
or sheet of directions which he must follow in order 
to produce the expected result. Subsequently he 
reads an assignment in a text-book and listens to a 
lecture If this is the best possible way to get the 
student to do his own thinking it fully justifies the 
expenditure of money, space and time needed for the 
equipment of the laboratory and the conduct of lab¬ 
oratory courses If it is not the best way and class¬ 
room demonstrations, lectures and text-books will 
serve equally well, then the expenditure is not jus¬ 
tified. 

Possibly the question might be answered conclu¬ 
sively if the same kind of subject-matter were pre¬ 
sented to two classes equal in numbers, age and 
intellect but working according to the two different 
methods and at the end of a definite period tested with 
regard to their ability to solve problems involving 
application of what they had learned Failing such 
evidence there may yet be some profit in discussing 
the probable relative advantages and disadvantages 
of the two methods in the light of experience both 
educational and practical 

In actual life more than one kind of thinking is 


needed. The enccsachauffeur or cook must he 
abb to see relations between concrete, material things 
and swiftly draw the correct conclusions. To me the 
probabilities are in favor of this ability being devel¬ 
oped and strengthened more effectively if the chauf¬ 
feur or cook actually drives a car or prepares a meal 
than if he simply watches a demonstration or hears 
an explanation A combination of the two methods 
would be still more effective Similarly if, in teach¬ 
ing science, we as educators wish to develop and 
strengthen the habit of thinking with the aim of pro¬ 
ducing particular effects on concrete material, a com¬ 
bination of individual laboratory experience with 
demonstration and explanation is advantageous. If 
children are being taught botany with the object of 
becoming better gardeners or farmers there is a real 
advantage in individual observation and experimen¬ 
tation with seeds and seedlings over demonstration 
with charts and models A future practical chemist 
will benefit more by handling apparatus and reagents 
than by watching some one else do the same thing 

When the educational problem is less definite, when 
science is being taught not with the immediate aim of 
training for a specific occupation but of developing 
general mental powers, of establishing a scientific 
attitude, of giving practice in dealing with abstract 
as well as concrete ideas and of enabling the student 
to understand everyday happenings, what are the ad¬ 
vantages, if any, of individual laboratory workt 
Will, for example, powers of observation and com¬ 
parison be developed better if each student is sup¬ 
plied with specimens of plants or animals and asked 
to make a list of similarities and differences or if the 
teacher points them out on a chart or model! Which 
will leave a more lasting impression of the fact that 
heat causes gases to expand, for the children to make 
bubbles rise through water themselves or to watch the 
teacher do ltf 

The answer seems obvious The secret of the 
greater effectiveness of individual laboratory work lies 
in the increased motivation. Most young people love 
to be active and to bnng about results by their own 
efforts Interest is greatly enhanced if the problem 
» sufficiently simple for them to devise their own 
method of solving it This has the additional advan¬ 
tage of helping to establish the habit of self-reliance. 

I beheve it is a fact that some laboratory courts* 
do not stimulate initiative and interest and I believe 
that this is because the laboratory directions make no 
appeal to the student They are earned out simply 
as a matter of routine in order to prepare for the 
lecture or qms which is to follow. In other words, 
the chief consideration has been the logical develop¬ 
ment of subject-matter rather than the stimulation 
of the student’s initiative and powers, the mettle' 
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process is better suited to encourage independent 
thinking When the student's interest and initiative 
have been amused he can the more readily be led to 
realize the necessity of logical arrangement of ldtas 

Since pupils differ widely in abihtv to absorb and 
to utilize knowledge and also m the kind of Juts the> 
will lead after leaving school and college, the mil 
success and value of anv method will deptnd on its 
adaptation to the personality of the pupil The 
ancient method oi prolessorml lecturing and student 
note taking is noticeably lucking ui object i\itv and 
individualization The opposite extreme oi detubd 
and minute laboratory study of specimens and proc¬ 
esses achieves great objectivity at the expense ol 
perspective and bioad understanding It tostos 
habits of mental short-sightedness A middle <ouib< 
is indicated, individual laboiatorv work suited to the 
student, supplemented by leading, demonstrations ami 
discussion m which the student has an opportumt\ to 
take part 

The quebtion has its economical aspect also When 
a limited sum of mone> is apportioned to departments 
of science an obligation exists to expend if advan¬ 
tageously Duplication of simple, inevpensno ap 
panituH easil\ mnmpuluted by the students and the 
punhube of single pieces of more complex nppuiufts 
for puiposes ol demonstration would seem best 

The entire abandonment ot individual luboralon 
work would surclj be antagonistic to the puipose ot 
mental development Research is unnecessary to 


prove that point Investigation to determine benefi¬ 
cial modifications of present laboratory practice in 
order that it may be better adapted to the interests 
and ncedg of the students would be more to the point 

M Louise Nichot-b 

Philadelphia, Pennsylvania 

POSITIVE GAS PRESSURE IN POPLAR 

In line with a recent article in Sch-nte entitled, 
“Positive Gas and Water Pressure m Oaks,” by C A 
Abell and C I? Hun* (Schick, 189>, p 449), I am 
reminded ot three cases of positive gas pressure, all 
in large tiees ot Populus tacamahaa i Miller (P bal - 
samtjera L ) m a recent summer m northern Michi¬ 
gan Jn all three cases there was a distinct hiss as 
soon as the instillment borer went in about 2-3 cm, 
which continued during most of the rest of the boring 
The pressure was not sufficient to force the coie out 
of the increment borer and could be heard only m 
the VHimtj of the tree Out of these tree's, which 
was 40 () cm in diameter, was cut down This tree 
was sound throughout and bled ver} actively iiom 
the stump 

Hundreds ot borings on the two aspens (Populus 
trcmnloidi'i Mtchx and Populm grandxdentata 
Michx ) in no case w ere accompanied bj any evidence 
of positive pressure 

Frank C Gates 

Kansas State College of 
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SOCIETIES AND ACADEMIES 


THE NORTH CAROLINA ACADEMY OF 
SCIENCE 

The thirtieth annual meeting of the North Caro¬ 
lina Academy of Science was held at State College, 
Raleigh, N C, on May 8 and 9 Papers wore pre¬ 
sented before the general section ot the academy on 
Friday morning and afternoon On Friday evening 
the retiring president, W r F Front}, professor ol 
geology m the University of North Carolina, gave 
the presidential addiess on “The Origin of Folded 
Mountains ** On Saturday morning the acadeinv met 
in the following sections general section, chenustrv 
section, mathematics section and physics section 
Kiffbty papers and twenty-four exhibits were on the 
program (Abstracts of most of these and completi 
papers of several will appear in on early number of 
the Journal of the Elisha Mitchell Scientific Society ) 
Resolutions of respect were passed in honor of two 
deceased members, William Cam, Kenan professor 
emeritus of mathematics in the University of North 
Carolina, and John William Nowell, professor of 
ehemistry i« Wake Forest College 


The executive committee reported the election of 
thirty-four new members during the year, and the re¬ 
instatement of eight former members One hundred 
and eighty-six registered ot the meeting 
Walter Burke l)a\is, a student oi the Greensboro 
Senior High School, was declaied the winner of the 
high school science prize, a silver loving-cup, for the 
best essay submitted by a high-school student 
(Essays for 1931 were confined to the fields of biol¬ 
ogy and geography ) 

The officers elected for the >ear 1931-32 were 
General Academy 

President , F A Wolf, Duke Unmsmity 
Vtee president, W E Bpeas, Wuke Forest College 
Secretary treasurer , II It Totten, University of North 
Carolina 

Executive Committee, the abo\e officers, Bert Cunn ng 
ham, Duke University, W L Porter, Davidson 
College; F W. Sherwood, N C Agricultural Ex¬ 
periment Station 

Representative to the A A A> 8, H R Totten, XJniver 
slty of North Carolina 
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Chemistry Section 

Chatrman f L A Bigelow, Duke University 
Vut~chatrma% % V W Sherwood, State College 
Secretary treasurer, H D Crockford, University of 
North Carolina 

Councilor, L G Lillis, State College 
Executive Comvutlcc A S WTieelfr, B W Bost and 
W C Vosburg 

Mathematics Section 

Chairman, E T Browne, University of North Carolina. 
Secretary, EEC Milos, Duke University 

Physics Section 

Chairman, .T L Lake, Wake Forest College 
Secretary, Ouhm Warfield, North Carolina College for 
Women 

The thirty-first annual meeting of the North Caro¬ 
lina Academy of Science *ill be held at Wake Forest 
•College, Wake Forest, X C, in the spring of 1932 

H R Totten, 
Secretary 

THE VIRGINIA ACADEMY OF SCIENCE 

The Virginia Academy of Science held its ninth 
annual meeting in Norfolk, on April 24 and 25 with 
a registration of 242 


The evening address to efcfek the fftbtta ift pcvtkft* 
larly invited was delivered by Dr Wilhsm Kepner^ 
of the University of Virginia, on the subject “A 
Modem Drift m Biological Thought" There were 
111 papers read before the various sections 
A new section was authorised at this meeting—a 
section on medical sciences. It is expected that the 
new section will function along the lines of Section N 
of the American Association for the Advancement of 
Science Physicians in Virginia who are interested 
in the fundamental medical sciences, such as anat¬ 
omy, bacteriology, biochemistry, embryology, pathol¬ 
ogy, pharmacology and physiology, will be welcomed 
to membership in the academy and to participation in 
the activities of this and other sections 

It is confidently expected that this new section will 
grow rapidly, as it offers scientifically inclined phy¬ 
sicians an opportunity to read scientific papers before 
an appreciative audience, to take part ui stimulating 
discussions and to become acquainted with other like- 
minded scientific men 

Dr I I) Wilson, of the Virginia Polytechnic Insti¬ 
tute, was elected president for the coming year, and 
Dr H E Jordan, of the University of Virginia, new 
member of the council 

E C L. Miller, 

Secretary-Treasurer 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


RUTHENIUM TETROXIDE AS A FIXATIVE 
IN CYTOLOGY 

In the preparation of certain tissues for micro¬ 
scopic examination, use is frequently made of osmium 
tetroxide as a fixing or killing agent Thu use u 
largely to avoid coagulants which would materially 
change the natural structure of the protein constitu¬ 
ents of the cell This note u to call attention to the 
possibility of the use of ruthenium tetroxide for tbu 
purpose, inasmuch as this compound u one of the 
two examples of the highest state of oxidation known, 
the other being the corresponding osmium compound 

Ruthenium tetroxide decomposes very readily and 
is a very energetic oxidizing agent It u difficult to 
prevent its decomposition in solution even when kept 
in the cold and in the dark We have been most suc¬ 
cessful in thu respect when saturated chlorine water 
has been used as solvent Ruthenium tetroxide u 
supplied in sealed gkes ampoules which may be 
crashed under the cold solvent with no difficulty or 
danger It forms a golden yellow solution from which 
after several weeks a black deposit of the lower oxides 
of ruthenium separates, at which time its fixing prop¬ 


erties have largely disappeared A stock solution was 
prepared by breaking a one gram ampoule of the 
tetroxide under 100 ee of ehlonne water The 
tetroxide is not very soluble and the greater part 
remains undissolved so that a saturated solution with 
respect to the tetroxide is still maintained even after 
the majority has passed into the lower oxides. Fer 
use as a fixative, the stock solution was diluted about 
twenty times with rather distilled water or a i to l 
per cent formic or acetic and solution. 

The ruthenium tetroxide fixative was used exten¬ 
sively on pollen mother cells of Traiiueantta tebrina 
(Hort) and closely compared with osmium tetroxide 
The ruthenium salt was fraud to be extremely useful 
in obtaining the chromonematic structure of fie 
chromosomes at all stages. The morphological results 
of these studies will be published elsewhere. 1 From 
our experiences it appears that ruthenium tetroxide 
is preferable to osmium tetroxide when need for tb# 
purpose described. The advantages are, bowerety 
partly offset by the fact that ruthenium tetroxide will 

1 B. R. Rebel, “On the Structure of the Ohremssrafitt 
in fradMMMfta sebi*t» (Hort.),’ ! JfoiUehr. f, JMh u 
fortehg In press. 




apt pmdbitc deeply into several layers of tissue, as 
is posable with the osmium salt. It Axes the outer 
«dl layers very well bat it appears to have been 
mostly decomposed before eelle in the interior of a 
structure can become fixed. Methods to overcome this 
difficulty are being studied 

To familiarise the reader with the use of the fixa 
tire, the following general procedure is given—(1) 
Smear anthers between two slides, (2) immediately 
drop diluted fixative onto slides and leave for 3 min* 
ntes, (3) pour off fixative and replace with one drop 
of Linder’s medium (glycerine 40, lactic acid 20, 
phenol 20 and water 20 per cent), (4) cover and 
seal. The fixative should render the material dis* 
tmctly gra> (but not black) during the fixation 
process when viewed against a white background 
Under the microscope the chromonemata appear dark 
against the gray protoplasm If staining is desired, 
a small amount of carmine may be added to Linders 
medium or the slides may be dehydrated after fixa* 
tion and stained by other methods Treatment with 
HjO a was found to be distinctly detrimental to mam 
taming the fixed cell structures 

D C Carpen rtR 
B R. Nkbel 

New York State Experiment Station, 

Geneva, N Y 

A METHOD FOR LOCATING THE LARVAE 
OF THE MOSQUITO MANSONIA 

Entomologists and sanitary engineers engaged in 
mosquito work often experience difficulty in locating 
the breeding places of Mansonta perturbans Walk 
even though the abundance of this mosquito at the 
particular tune and place is such as to make it a 
very senoua pest. The writer has been engaged in 
investigations of the biology of Mansonta in central 
Florida for the past two years and has developed the 
method here described for collecting larvae of this 
insect Of several methods tried, this has proven the 
most satisfactory in locating breeding grounds of 
Momenta. 

Xha lame of Momenta differ from those of other 
mosquitoes in that, with the exception of the first few 
dajm of larval life, tbs larval and pupal periods are 
Jptint at the bottom of the ponds and marshes where 
tficy breed. Peculiar adaptations of the larval air 
tubs and of the pupal breathing trumpets enable them 


to fierce submerged roots and stems of plants and 
obtain air therefrom Difficulty m locating the breed¬ 
ing grounds has undoubtedly arisen on account of 
the fact that the larvae quickly detach from stems and 
roots when disturbed and bury themselves in the 
ddbris at the bottom of the pond Thus very rarely 
are they found by merely examining submerged stems 
and roots which have been pulled out of the water 

Actually to determine whether or not a marsh is 
breeding Mansoma, the plants over a small area (m 
practice about one square yard) should first be pulled 
up, thus disengaging any larvae that may be attached 
thereto, immediately after which the debns from the 
bottom of this area, in which if present the larvae 
are hidden, should be scooped out to a depth of about 
one inch This may be done by means of a vessel 
having a scieened bottom A regular water bucket, 
the bottom replaced by twenty mesh screen wire, has 
proven satisfactory for this operation As each scoop 
of d£bns is collected it is placed m a twenty mesh 
screen wire basket which us held partly submerged 
and holds in captivity any larvae thus collected By 
keeping this basket partly submerged and by occa¬ 
sional shaking a large quantity of mud and minute 
trash is washed out, thereby lessening the quantity 
of ddbns to be examined later This wire basket may 
be of any shape, but one recommended on account of 
ease of construction is conical, having a diameter at 
the mouth of eighteen inches and a depth of twenty- 
four inches 

The basket with its contents is next earned ashore 
for examination The procedure usually followed in 
examining the dlbra is to place a small handful of 
it m a white enameled laboratory pan, adding about 
one quart of clear water, and then carefully to search 
the pan for larvae If present, the larvae, which are 
whitish and very active, will be found at the bottom 
of the pan* Often, however, some individuals, usually 
those which have been injured by rough handling, are 
found at the surface of the water 

The number of these examinations necessary to 
determine whether or not a given area is infested 
with Momenta will, of course, depend on the sue of 
the marsh and on the number of different types of 
environment present therein 

T E McNrel 

Bureau or Entomology, 

Zellwqod, Florida 


SPECIAL ARTICLES 


‘ " ON ATM08PREKIC ELECTRICITY 
Aownnm at eartain remarkable effects of atiuos- 
tMl on the growth of plant, have been 

by aattauMuta both in this country and 


abroad. Yield increases of more than thirty per cent 
haya bees reported from fairly definite and systematic 
ywW tests Tbs results of other investigations have 
beta, negative, no significant yield inerases having 
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been obtained through the use of the electrical charge 
as secured from the air 

In order to check some of these results, experi¬ 
ments were instituted at the Agronomy Farm of 
Iowa State College by the departments of farm crops 
and soils and of physics, during the spring and sum¬ 
mer of 1930 

No significant differences in yields wore obtained 
as a result of the first yeai’s trials However, these 
tests were not taken as very conclusive as the sum¬ 
mer was verv drv nml the amounts ot charge ob¬ 
tained throughout the period weie exceedingly small 
The tests are to be continued for the coming scuson 

During the course of the experiments some effects 
of a purely electrical nature appeared which it seemed 
worth while to investigate further It has been found 
by several investigators that there is a continual cur¬ 
rent of electnuty flowing between the earth and the 
air The work of C T R Wilson (Phil Tram f 221 
73, 1921) (Proc Roy Soc, A vol 80, p 519, 1908), 
Schonland (Proc Roy Soc, A vol 118, p 229, 1927), 
Swan, (I C T VI, 442), and others indicate that 
the direction of the positive current is from the air 
to the earth during fair weather, t e , the earth is los¬ 
ing negative charge, and that during storm period*., 
the current is more often m the other dnection Ac¬ 
cording to Wilson (Proc Roy Roc, A vol 80, p 539, 
1908), and Gerdien (Physihal Zcit, p 647, Jahr 6, 
1905), this fair-weather current for the whole earth 
amounts to about 1,000 amperes 

The plot of ground under investigation m our 
experiments was one hundred and fifty feet square 
This was wired about twelve inches undei ground 
with copper radio cable, the wires extending entirely 
across the plot north and south, being spaced thirty 
feet apart east and west The apparatus used for 
collecting the charge from the atmosphere consisted 
of one original Chnsdo/lmu apparatus (Bull of the 
Etablisscment J Chmtofleau Industnel) and four 
variations, three of the Vincent type and one of our 
own These were essentially brushes of wires on an 
iron standaul, the brushes containing from eighteen 
to twenty-seven wires The lengths of the wires 
varied from approximately six inches to eighteen 
inches and they were so arranged on the standard 
that the tops of the wires were about even The 
diameters oi the brushes varied from about eight 
inches to fourteen inches Our design was slightly 
different, consisting of six brass bars eighteen inches 
long, radiating from a central plate and carrying 
several copper wires projecting upward These 
“heads” were mounted on 4" x 4" poles twenty feet 
high, bolted permanently to posts set solidly in the 
ground The heads were insulated from the poles by 
a resistance composition of slag oil and clay made 


by the Vulrox Co, of St Louis* The connecting 
wires leading down the poles were mounted on glazed 
insulators These were connected through a series 
oi switches to one plate of a high grade mica con¬ 
denser, the other plate being connected to the ground 
wires A high sensitivity Leeds and Northrup ballis¬ 
tic galvanometer was used to measuie the charges 
collected Another Leeds and Northiup K type high 
sensitivity galvanometer was installed Lo measure the 
cui rent direct ly, but it w r as useless during the sum- 
mci except during showeib when the currents became 
sufficiently large to produce appreciable deflections 
Tho poles cairymg the collector heads were erected* 
along the south bide of the plot under investigation, 
and about two feet inside a woven wue iuicu which 
inclosed the south and west sides oL the plot There 
were several tall tiers to the north of the plot but as 
none oi these were within 160 feet of our apparatus, 
it was not thought that they would materially affect 
the results A under road ran along the south side 
of the plot and on account of the very dry weather 
of the last summer, was usuully quite dusty Clover 
and small grain were grown across the load and corn 
to the east of tho plot The plot itself contained corn, 
soy beans, turnips, garden beans, and Swiss chard 
The measuring instruments were housed m a sheet- 
iron shack at the southwest corner of the plot 
From June 25 to July 10 the eunents were up¬ 
ward, i c, the ground was gaining negative charge 
These cui rents were small, being ot the order of 
5x10 0 ampere This is about one hundied tunes 
the aveiage fan weather current as given by Wilson 
but as points were used here as dischargers, larger 
results were to be expected The lost rain of the 
season of any considerable quantity occuned on July 
4 so that by July 10 the ground was quite dry and 
remained so until about the middle of September* 
The summer wus very hot, the temperature on several 
days reaching 98° F or higher during the after¬ 
noon During the interval from July 11 to Septem¬ 
ber 6, when readings at this location were discon¬ 
tinued, the prevailing direction of the currents 
(except during light showers) was downward The 
currents during this period were very small being 
of the order of 5 x 10 10 ampere 
Lato in October, the apparatus was dismantled and 
three of the heads mounted on the top of the physics 
buildings The height of the heads above the ground 
was about thirty feet The mounting was similar to 
that used previously except bakehte replaced the slag 
oil composition as insulator and a ground plate to- 
placed the long ground wires Several small rains 
had fallen in the interval between the last readings 
taken at the farm and the installation of the mstru* 
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meats on the building The currents daring most of 
the time since have been large enough to measure 
directly with the type R galvanometer, or of the 
order of 5 x 1Q~* ampere These are about the same 
as those of June, 1930, and in the same direction, t e, 
upward currents 

It will be noted in this connection that our results, 
except during the very driest part of the last summer, 
are in direct contradiction to the fair weather results 
of the investigators mentioned above Our results in¬ 
dicate that in this vicinity the earth is nearly always 
gaming negative charge Our results check the others 
for the prevailing direction of the current during a 
rain, * e , that the earth is gaming negative charge 
It was also noted that, during a thunderstorm, the 
direction of change of field during a lightning stroke, 
was predominately m one direction 

Most of the changes noted occuitci] when the storm 
was overhead so that the distance to the points ot 
discharge Mere comparatively short All the changes 
in field—with two exceptions—vveie positive, te, the 
fields set up by the discharges were downward One 
of these two exceptions occurred as the storm was 
approaching and was quite small The other oc 
curred while the storm cloud was overhead and was 
compointively strong These results check those of 
Schonland and Craig for near disthaiges (Prot 
Roy Soc, A vol 114, p 229, 1927) As there was 
only one observer and he was continually occupied 
with the measuring instruments and as the storm was 
approaching from the opposite side of the building, 
there was no opportunity to note the character of 
the discharges or to make any actual estimates of 
the distances to the points of discharge 

Thinking that there might possibly be some error 
m our method of determining the direction of tlic 
current, an electrometer was set up and the direction 
again determined Both galvanometers and the elec¬ 
trometer gave the same results Frequent tests weie 
also made to determine whether the direction of the 
currents noted might not be due to small emf'B de¬ 
veloped m the switches but no evidence to this effect 
was found. 

While the apparatus was set up in the field, it 
was noted that whenever an auto passed stirring up 
a cloud of dust which drifted across the apparatus, 
there was an added current set up This was al¬ 
ways in one direction and was interpreted as being 
due to tnbo-eleetncity generated between the rubber 
tires of the ear and the cinders on the road With¬ 
out exception, however, this was followed at an mter- 
'vbl of about thirty seconds by a reverse current 
This reverse current has not been explained 

C S, Dorchester 

1 L. W. Butler 

State dOLLSGl 


USE OF PROTOZOA IN MEASURING THE 
NEUTRALIZING VALUE OF 
COBRA ANTI-SERUM 1 

In previous studies of the effect of toxins and 
venoms on protozoa 2 it has been shown that para- 
iriecia may be used in measuring the potency of 
venoms Attempts were made to use paramecia m 
measuring the neutralizing value of the anti-serum 
of Crotalus (rattlesnake) venom, but results were 
not wholly satisfactory More recently the study has 
been extended to the use of paramecia m measuring 
the strength of cobra anti-serum In this the results 
have been more satisfactory It is the purpose of this 
paper to describe the methods used and the results 
obtained in ten different titrations where paramecia 
were used in measuring the neutralizing value of a 
sample of cobra anti-serum 

The method whnh was used in measuring the 
strength of the cobra anti-serum consisted in plaeing 
paramecia (in each case four animals m 1 ee) m 
various mixtures of cobra venom and anti-serum and 
thus determining the least amount of anti-serum re¬ 
quired to protect the annuals Irom a given amount 
(0 000003 grain) of venom The method and results 
of ten different titrations are shown m the accom¬ 
panying table 

The venom which was used in these titrations was 
supplied m desiccated form b\ the Pasteur Institute 
A stock solution of this venom was made by dissolv¬ 
ing 0.05 gram ot the dry venom m 9 ec of distilled 
water to which 1 cc of glycerine had been added 
This solution was brought to a pH of 7 0 by the 
addition of N T a HP(> 4 This stock solution did not 
deteriorate in strength diumg the period of the inves¬ 
tigation and was used in making all dilutions of 
venom indicated in the accompanying table The 
solution was kept at lrom 5 to 10° C Repeated 
titrations showed that the least concentration (mini¬ 
mal lethal concentration) of this venom required to 
kill paramecia (P multmucleatum) was 0 000002 gram 
per cc and that the maximum tolerance of this species 
of paramecia for the venom was 0 0000016 gram per 
cc of medium. 

The anti-serum used m these titrations was a sam¬ 
ple supplied in desiccated form by the Pasteur Insti¬ 
tute A fresh stock solution of the desiccated anti¬ 
serum was made up for each titration shown in the 
accompanying table This, m each cose, was made 
by weighing 0 05 gram of the desiccated anti-serum 
(the equivalent in this case of 0 5 cc of liquid anti¬ 
serum) and dissolving in 10 co of neutral distilled 
water From such stock solution all dilutions of the 
anti-Berum shown m the table were made 

1 This study was aided by a grant from the National 
Research Council* 

8 C H. Philpott, Jour , Mxp. Zool , voL 56, No. 2, 
Jour . Morph and Physiol, vol 46, No 1; Prop Soc 
Exp Btat and Med, vol 26, Biol Bull^ vol. 60, No. L 
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* Animals in pathological condition 

The medium used in making all dilutions from the 
\enom and anti-scrum stock solutions consisted of a 
0 026 pei tent solution of beef extract in non-toxic 
distilled natcr This medium was brought to a pH 
of 7 3 bv the addition of Na 2 HP0 4 and was kept in 
sterile condition until time for use 
The mixtures of venom and anti-serum which are 
described in the accompanying table were allowed to 
stand at 5° C for from 10 to 60 minutes before test¬ 
ing their effects on paramecia. It was found that 
under these conditions neutralization of the venom 
was as complete in 10 as in 60 minutes It was also 
found that the venom in these mixtures deteriorated 
to some extent when the solutions stood at room tem¬ 
perature and in the presence of sunlight 
The animals used in these titrations came from a 
culture of Paramecium multmucleatum obtained from 
Dr L L Woodruff, of Yale University All animals 
used were the descendants of one animal isolated at 
the beginning of the investigation. 

It is evident from an inspection of the data in the 
accompanying table that the least amount of tbs 


anti-serum required to sufficiently neutralize OOO0QG& 
gram of venom so that paramecia a re able to live m 
the mixture is from 6X)O10 to 0 0029 cc of the anti¬ 
serum per eo of mixture Considering the fact that 
these animals are normally able to tolerate 0 0000016 
gram of cobra venom per cc of mixture it follows 
that 0 0000034 gram of the venom is neutralized by 
from 0 0019 to 0 0029 cc of the anti-serum From 
this it may be calculated that 1 cc of the anti-serum 
neutralizes from 0 0011 to 0 0017 gram of cobra 
venom The Pasteur Institute, using warm-blooded 
animals as test agents, reported this anti-serum to 
have a neutralizing value ot from 0 0009 to 000125 
giam of cobra venom per oc The titre obtained with 
the use of paramecia and that obtained by the Pas¬ 
teur Institute, where warm-blooded animals were used 
m the test, are essentially m agreement 
It is the belief of the unter that the above de¬ 
scribed method of determining the strength of cobra 
anti-serum is reliable and that it could he used rou¬ 
tinely 

Charles II Philpott 

Department of Zoology, 

Harris Thai hers College, and 
Department of Bacteriology and 
Immunology of the Washington 
University Medical School 
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THE INTERNAL SECRETIONS AND HUMAN 

WELL-BEING 1 

By Professor M. P. GUYER 

0NIVKBSITT Of WISCONSIN 


Pbsraps there is no field of biological investigation 
to-day that is attracting more attention on the part 
of both biologists and the publie than that concerned 
with the glands of internal secretion—secretions which 
do not para out from their place of origin through 
duets as do ordinary glandular products, but which 
are absorbed directly into the blood or lymph and 
Circulated through the body. The interest of the 
publie has been aroused in this new knowledge 
through its rather wild exploitation in the press 
under euch captions as "The Chemistry of the Soul," 

1 Address given at the forty-fifth annual meeting of 
the low* Academy of Science, May 1, 1081; m sub* 
, ftaaee, a eaatton fxom the author's forthcoming text- 
he%J|Asitaaal Biology,” published by Harper and 


“The Glands of Destiny," “Rejuvenation through 
Monkey Glands" and other equally sensational titles, 
together with the occasional truths that filter through 
from time to time regarding the really remarkable 
part played by the internal secretions—or bormonee 
as they are technically called—in our physical and 
mental well-being 

The ductless or endocrine glands which produce 
these various internal secretions occur in all back¬ 
boned animals from fishes to man The secretions 
themselves are second in importance only to the ner¬ 
vous system in keeping the parts of the body in har¬ 
monious operation They an also necessary for nor¬ 
mal development and growth They can stimulate or 
fahtbi t the activity of soma Organ or tiesno n a part 
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of the body far distant from the source of the secre¬ 
tion itself. While the modest achievements of the 
biologist, the pathologist and the biochemist toward 
m understanding of the nature and functions of the 
internal secretions do not measure up to the expec¬ 
tation of a public appetite fed mainly on sensational¬ 
ism, still the facts, unmagmfied by the imagination, 
.are certainly both interesting and significant 

Many physical and even mental abnormalities in 
man are being traced to deficiencies of the endocrine 
glands, or to upsets of their normal interrelations at 
different physiological periods in the individual 
Height, the general form and external appearanco of 
the body, whether slender or broad, the length of arms 
and legs, the shape of the face, the quality of tho 
voice, the distribution of hair or of fat on the body, 
and even the emotions are in greater or less measure 
conditioned by the relative functionings of these 
regulative substances during early development and 
later life Furthermore, the amount and quality of 
the internal secretions in various family strains are 
probably as much the expression of hereditary fac¬ 
tors as are many other individual characteristics, 
hence the problem as it affects existing personality 
and health is not only one of present physiology but 
also one of parentage 

The known endocrine glands are the thyroid, the 
parathyroids, the pituitary body, the adrenals, the 
sex-glands and special areas m the pancreas, the 
stomach and the upper intestine The pancreas, male 
sex-glands and the glands of the stomach and intes¬ 
tine also form other secretions for the discharge of 
which ducts are provided The hormones formed in 
these glands, however, os in the ductless glands, are 
absorbed directly into the blood and lymph The 
thymus, pineal body, spleen, liver, lymph glands, kid¬ 
neys and heart have also been suspected of endocrine 
functions, although the evidence as yet is inconclu¬ 
sive. 

The thyroid arises embryologically as an outgrowth 
from the digestive tract in the neck region, it soon 
becomes shut off from its place of origin, however, to 
form a ductless gland Its final position and appear¬ 
ance vary considerably in different kinds of verte¬ 
brates In man it consists of two lobes attached to 
the sides of the lower portion of the larynx, con¬ 
nected by a narrow band across the mi dime. The 
thyroid of an average sized, normal man weighs from 
20 to 25 grains It is slightly larger per unit of 
body weight m woman, and still larger in proportion 
to body size in children Its secretion plays a very 
important part in maintaining a proper balance of 
the nutritional and growth processes The active 
principle, known as thyroxin, was first isolated by 
the biochemist Kendall in the form of an organic 


lodin compound containing no less than 60 per cent, 
of lodin It is now prepared synthetically by chem¬ 
ists, the artificial product is apparently as effective 
os the natural 

Thyroxin regulates the rate of oxidation in the 
body Over-abundance (hyperthyroidism) increases 
the heart-beat, causes higher temperature, and m gen¬ 
eral speeds up the body activities Thyroid insuffi¬ 
ciency (hypothyroidism) on the other hand, causes 
the chemical processes of the body to proceed slug¬ 
gishly glandular, muscular and mental activities are 
impaired, the temperature is lowered, and m adults 
the skin, especially of tho face and hands, may be¬ 
come puffy from the presence of underlying mucus 
(myxedema) Inadequate development or atrophy 
of the thyroid in the young child produces a condi¬ 
tion known as cretinism characterized by stunted 
body and imbecile mind The tongue and abdomen 
of the cretin tend to protrude and the legs are usually 
bowed Such children, if taken in time, ofLen show 
remarkable improvement, both in body and mind, 
following administration of thyroxin 

Simple (or endemic) goiter is a pathological en¬ 
largement of the thyroid gland That lodin deficiency 
is an important and possibly the sole cause is indi¬ 
cated by the fact that many remarkable cures have 
been effected in early stages through the administra¬ 
tion of lodin in some form and by the fact that this 
form of goiter may be largely prevented through tho 
use of food which contains traces of 10 dm or by the 
occasional addition of small quantities of 10 dm salts, 
commonly Bodium iodide, to ordinary food That this 
ib an important matter is evident from the fact that 
m the so-called “goiter bolts” some 20 to 30 per cent 
of the male and some 50 to 60 per cent of the female 
inhabitants show at least traces of thyroid enlarge¬ 
ment Goiter is two to three times more prevalent 
m females than males It is very common m the 
Great Lakes region of our own country and is usually 
found in glaciated regions where the lodin content 
of soil and water is low as compared with that of 
coastal plains Goiter may occur in any land or 
fresh-water vertebrate Animals living in the sea are 
free from it probably because Bea water is rich in 
lodin The enlargement is brought about apparently 
by overwork on the part of the gland in an attempt 
to secrete enough thyroxin for the use of the body in 
spite of an insufficient intake of lodin Such an effect 
is termed compensatory hypertrophy. It is probable 
also that at times increased need in the body for the 
lodm-contaimng hormone may be a factor in goiter 
production It is most likely to occur at the times 
of life when energy transformations are greatest such 
as, in man, during fetal life, puberty, m periods of 
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pregnancy and lactation and toward the conclusion 
of the child-bearing period in women 

As affecting development some interesting experi¬ 
ments have been performed with thyroid upon tad¬ 
poles Gutern&tsch discovered that both frog and 
salamander tadpoles fed on thyroid are forced into 
premature maturity. Frog tadpoles quickly develop 
legs, absorb their tails and transform into immature 
frogs, sometimes no larger than a fly Allen has 
shown, on the other hand, that a young tadpole de¬ 
prived of its thyroid is unable to become a frog 
though it continues to live and may grow far beyond 
the normal size of a tadpole If at any tune such 
a tadpole is fed thyroid, however, it promptly under¬ 
goes metamorphosis Thyroxin seems to be the same 
substance wherever found in the vertebrates from 
lamprey to man 

Although so necessary to the proper operation of 
physiological processes, only a very small truce—not 
over 12 milligrams or one fifth of a grain—of thy¬ 
roxin is present in the normal body at one time One 
milligram of thyroxin fed to a man at rest weighing 
150 pounds will increase his rate of oxidation 2 per 
cent for twenty-four hours The total amount of 
this substance needed for an entire year to keep the 
human body in normal health is only about three and 
one half groins, yet lacking this, the individual be¬ 
comes an imbecile The so-called basal metabolism 
test is employed to discover if too much or too little 
thyroxin is present in an individual A normal rest¬ 
ing person who has not eaten for twelve hours pro¬ 
duces a remarkably constant amount of energy m a 
given tame as shown by the even carbon dioxide out¬ 
put which results from internal oxidation In people 
suffering from goiter or from lack of thyroid activity, 
the seventy of the hyper- or the hypo-thyroidism is 
judged by the deviation of the rate of internal oxida¬ 
tion from that of a normal person 

The parathyroids (Gr para, near, and thyroid) 
in man exist as four minuto glands weighing in all 
not over two grains They are closely attached to the 
thyroid, one on the side and one on the median sur¬ 
face of each lateral lobe They have been identified 
in all kinds of vertebrates except fishes. The secre¬ 
tion from the parathyroids controls the calcium con¬ 
tent of the blood, and since calcium is of great im¬ 
portance in many physiological processes from 
clotting of blood and muscular tone to formation of 
the skeleton, the proper functioning of these glands 
is all-important to the organism. Complete removal 
brings about a condition known as tetany, character- 
used by painful spasmodic contractions of the muscles 
of the extremities. The calcium content of the blood 
is greatly diminished. The heart, the respiratory 
tacmet and the temperature of the body are also 


affected. Death results in a few days after the re¬ 
moval of the glands if the condition remains un¬ 
treated. Injection of a soluble calcium salt will 
relieve the attack of tetany and restore the sufferer 
to normal for a time. 

The thymus is a glandular structure which in man 
is located in the upper cbest region along the trachea 
In lower forms such as fishes it may take the form 
of a number of separate bodies Although commonly 
regarded as a ductless gland its function is a matter 
of debate. The secretion has never been successfully 
isolated. By some it is thought to be a structure 
which functions in the formation of blood Since, in 
man, it attains its maximal size and activity in early 
childhood, the inference is that it fulfills some impor¬ 
tant function m the young developing organism. 
After the second year of life, ordinarily it gradually 
grows less in size until usually at about the end of 
the thirteenth year it is supposed to disappear How¬ 
ever, cases of “persistent thymus” are not uncommon 
At first supposed to be confined to individuals char¬ 
acterized by prolonged childhood, and to be particu¬ 
larly characteristic of feebleminded adultB, renewed 
study of cadavers shows that persistence in appar¬ 
ently normal individuals is by no means uncommon 
Young dogs in which the thymus has been completely 
removed develop & softening of the bones, and sur¬ 
gical removal in a human being is said to produce a 
disordered development of the skeleton similar to that 
of a child with nckets 

The pineal gland is a small body in the bram of 
vertebrates, projecting from roof of the third ven¬ 
tricle, from which it is an outgrowth In man it is 
about the size of a pea The philosopher Descartes 
regarded it as the seat of the soul! There seems to 
be some evidence that it secretes a hormone, although 
it has never been isolated. The gland seems to be 
most active during childhood and by some endocrinol¬ 
ogists is believed to take over the supposedly mhibi- 
tive functions of the thymus after the second year 
of life Early destruction or degeneration of the 
gland, aB by a tumor, has been found associated with 
precocious sexual maturity in a few children. De¬ 
layed retirement of pineal activity is alleged by some 
endocrinologists to lead to obesity and retardation of 
sexual development. 

The pituitary gland is a small body of double 
origin, attached by a stalk to the base of the brain 
It occurs in all vertebrates from hag-fish to man 
The anterior portion arises embryologicaUy from the 
roof of the mouth, and the posterior portion is an 
evagination from the floor of the bram immediately 
above the mouth The respective outgrowths fuse to 
form what is commonly called the pituitary body or 
gland. The posterior part forma the posterior lobe 
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of pars nervosa of the pituitary gland. The anterior 
outgrowth ultimately gives rise to three distant 
parts—an anterior lobe, an intermediate lobe and a 
thin layer called the pars tuberahs, which cornea to 
surround the stalk and extend upward onto the base 
of the brain The different parts have different func¬ 
tions 

In normal man the pituitary body is a small struc¬ 
ture about the size of a hazel-nut, weighing approxi¬ 
mately 0 % gram. It lies in a bony depression (seZZa 
turcica) of the sphenoid bone in the floor of the 
sknlL The earlier work done with extracts from the 
posterior lobe produced seemingly very divergent re¬ 
sults due probably to the fact that such substance is 
easily injured by the reagentB used in its preparation, 
to differences m size of dose, and probably also to 
the fact that, as recent investigation has shown, more 
than one hormone is involved 

The most consistent results obtained from use of 
the entire extract of the posterior lobe are: (I) extra¬ 
ordinary potency as & stimulant of smooth muscle 
(hence its use in hastening child-birth by causing 
powerful utenne contractions), (2) prolonged nse 
in arterial blood pressure, (3) a diuretic (increasing 
the secretion of urine) action, or, under some con¬ 
ditions, an antidiuretic reaction, and (4) character¬ 
istic cardiac, glandular and respiratory effects. 
Kamm and his eoworkers, however, have succeeded 
in separating from powdered posterior lobe sub¬ 
stance two products, one of which acts powerfully 
on blood-pressure but has very slight action on 
utenne muscle while the other does not affect blood- 
pressure but is a powerful stimulant of utenne con¬ 
traction In addition to these substances two mate¬ 
rials which lower blood-pressure are known to exist 
m postenor lobe extracts 

The secretion of the antenor lobe is best known 
through its growth-stimulating and ovulation-inhibit- 
ing effects Over-activity of this lobe probably leads 
to gigantism, insufficiency, to dwarfing Removal of 
the antenor lobe in young experimental animals re¬ 
sults in a marked stunting in size. Injections with 
antenor lobe extracts, however, cause growth to be 
resumed By daily injections of antenor lobe-sub¬ 
stance into the body-cavity, giant rats have been 
produced In one case a treated animal became more 
than double the size of untreated litter mates 
Gigantism has likewise been similarly induced in 
various amphibia. Autopsies on venous human 
giants have revealed tumorous and enlarged pitrn- 
tanes If the excessive secretion begins in youth 
while the growth zones of the bones are still unosssfled, 
lengthening of the bones, particularly of the arms and 
legs, ocean, and a form of gigantism is the outcome; 
but if surii overactivity does not appear until ma¬ 


turity a different type of enlargement occurs in cer¬ 
tain bones, notably those of the hands, test and faee^ 
and a condition of deformity known as acromegaly 
results 

As regards sterilization by means of antenor lobe 
extract, the contradictory reports which have filled 
the literature for the past few yean seem at present 
in a fair way of being cleared up Most studies have 
reported inhibition of ovulation in mice and rats fol¬ 
lowing hypodermic injections of the extract A few, 
particularly where minimal amounts wore used, have 
recorded increased ovulation and the precocious 
maturity of young animals Miss Claus, however, 
succeeded in isolating a crystalline product from the 
antenor lobe which very materially hastens sexual 
maturity in young mice The residue left after the 
removal of such crystals was shown still to contain 
the growth-promoting and the ovulation-inhibiting 
substances Thus there are evidently at least two 
different hormones in the antenor lobe secretion, and 
it seems not improbable indeed that this non-crystal¬ 
line residue may be further fractionated into two, 
making three m all 

Working with frog tadpoles, B M Allen has 
shown that limb development ceases at a certain point 
following removal of either the thyroid or the pitui¬ 
tary gland or both He interprets his results as 
indicating a close correlation of function between the 
two He has demonstrated also that tadpoles from 
which the pituitary body has been removed lag 
greatly in growth but that following implants of the 
antenor lobe alone, growth nses rapidly to normal 
again Implantation of either the intermediate or 
the postenor lobe has no such restorative effect 
Striking increase in pigmentation in such tadpoles, 
however, is produced by implantation of the inter* 
mediate lobe 

One of the most spectacular effects of transplanting 
the antenor lobe is perhaps that obtained by Miss 
Wolf on the breeding habits of the ordinary leopard 
frog (Bona ptptens) This animal breeds ones a 
year, in Apni, laying its eggs in lakes, streams and 
fresh-water pools. However, females treated m the 
fall or early winter with daily implants of a single 
fresh antenor lobe taken from another frog may be 
stimulated in from four days to a week to lay eggs 
in a perfectly normal manner. Males similarly 
treated, after the second or third treatment, usually 
begin to ring os they do during the mating season m 
spring, and m the coarse of a few days all the normal 
mating instincts appear, 1he eggs are fertilized and 
normal development occurs. Tadpoles are now so* 
cured in this way in our own laboratories at any 
time we may need them for class or individual work* * 
Taking pituitary seeretion as a whole *he avsflabto 
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efridenee shows that an exeats inarnasee the basal 
metabolic rate and that a deficiency leads to excessive 
obesity and retardation of sexual development In¬ 
dications of close interrelation between the pituitary 
and various of the other endocrine glands such as 
thyroids and ovaries are steadily accumulating 

The pancreas is seemingly s gland concerned pri¬ 
marily with the elaboration of a digestive fluid which 
is discharged through the pancreatic duet into the 
upper intestine* Scattered throughout the pancreas, 
however, among the lobules which secrete the ordi¬ 
nary pancreatic juice, are small independent areas 
of a very different-looking tissue known as the islets 
of Langerhana These cells secrete a substance 
known as insulin which passes directly into the blood¬ 
stream and serves, probably in cooperation with the 
secretion of the adrenal glands, to control the metabo¬ 
lism of sugar in the body If these islets are in¬ 
capacitated in some way an insufficiency of insulin 
occurs and a condition known as diabetes (diabetes 
melUtus) results A characteristic symptom of 
diabetes is increase of sugar in the blood and later 
the appearance of sugar m the untie. Insulin was 
discovered, and a method of preparing it from the 
pancreas of healthy animals was perfected by Bant¬ 
ing, Macleod and associates This preparation is now 
widely used in the treatment of diabetes and is re¬ 
storing the general health and prolonging the lives 
of many diabetics. It is interesting to note in con¬ 
nection with the pancreas also that secretion of the 
pancreatic digestive fluid does not proceed until the 
pancreas is stimulated by a hormone known as 
secretin. Secretin in turn is produoed m the walls 
of the small intestine as a result of the entrance of 
the aad contents of the stomach following gastnc 
digestion 

The adrenal glands as the name implies (L ad, 
near; ren, kidney) are associated with the kidneys, 
although in the lower mammals they are not as closely 
connected with it as in man. Each gland is a double 
etmture of dual embryonal origin The core or 
medullary portion springs from certain cells of the 
adjaeent sympathetic nervous system, while the cor¬ 
tical portion which comes to envelop the medulla is 
derived from the lining of the body cavity The 
•coMfaons from the two parts differ in physiological 
action* Inasmuch as cells giving reactions similar to 
those of the adrenal medullary cells have been de- 
echhed in annelids and mollnsks adrenal secretion or 
itr equivalent seems to be of wide occurrence in the 
animal kingdom. The adrenal glands of man are 
two mall structures of a yellow color, which cap the 
l&dftty mA Weigh about 4 grams each. They are 
.About the si* of AMU'S tfanmk 
? WCtwft from tittt meduHary portion of the 


adrenal gland, called adrenalin or epinephvtn, has 
not only been isolated in a pure state but has also 
been synthesised in the laboratory and is widely used 
as a drug. In the body it is of great importance in 
maintaining muscular tone, the proper amount keeps 
the blood vessels suitably contracted and blood pres** 
sure normal. It is normally present in blood in about 
the ratio of only 1 part to 20,000,000 
Insufficiency of adrenalin w the blood results in 
lowered blood-pressure, lack of muscular tone and 
the general loss of strength and “nerve” which is 
characteristic of neurasthenia, "shell-shock” and re¬ 
lated iUb In general, adrenalin affects the same 
structures cf the 'body that the sympathetic nervous 
system does, namely, the heart, blood-vessels, kidneys 
and other viscera, and the involuntary muscles It is 
widely used w minor surgery because it constricts 
blood-vessels and thus checks bleeding Tadpoles fed 
on adrenal gland become extremely light colored or 
"bleached,” apparently because it produces contrac¬ 
tion of the pigment cells Injection of adrenalin into 
the blood leads to increase in the quantity of sugar 
in tile blood through release of the sugar from liver 
glycogen It apparently counter-balances the action 
of insulin It is used medicinally to relieve bronchial 
spasms in asthma, and in conjunction with local 
anesthetics for constricting blood-vessels and thus 
preventing rapid diffusion of the injected substance. 
It is also sometimes used in attacks of hives or hay 
fever Injected directly into the heart in certain 
cases of collapse, it will sometimes, through its effect 
on certain nerves, initiate renewed contraction in a 
heart that has ceased to beat 
Professor Cannon and his associates conclude from 
their experiments that under stress of such emotional 
states as pain, suffocation, fear or rage, the adrenals 
are stimulated to an increased output of adrenalin 
Cannon calls attention to what he regards as the 
remarkable adaptive character of the reactions which 
follow, in that they supply the body with muscular 
power to resist or carry out any of the actions that 
may take place under these emotions for the welfare 
or preservation of the individual According to him 
the sugar of the blood—the most favorable source of 
moscular energy—increases in quantity, if digestion 
is in progress its activities are suspended and the 
blood is shifted to the organs immediately necessary 
for muscular exertion—the lungs, heart and central 
nervous system, the blood becomes more coagulable, 
heart action becomes more vigorous, muscular fatigue 
is esunteraeted by the extra adrenalin, in brief, such 
fundamental readjustments are instituted as are 
favorable to great fleets of strength or endurance— 
for fight or flight According to Cannon’s view, then, 
ad renal in is a chemical agent which cooperates with 
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nervous factors in helping the body meet the emergen* 
cies of existence 

Removal of the adrenal cortex results in death w 
the case of man or such animals as the dog or oat 
But injections of cortical extracts will keep such am* 
mals alive A serious malady m man known as 
Addison’s disease, characterized externally by bronz¬ 
ing or pigmentation of the skin, is associated with 
pathological changes m the adrenal cortex Such 
patients, however, show improvement following in¬ 
jections of cortical extracts. 

So far no specific secretion has ever been definitely 
isolated from the cortex, and its functions are there¬ 
fore not so well understood as those of the medulla 
Inasmuch as cortical enlargement (hypertrophy) has 
been found to be associated with precocious sexual 
development it is inferred that one of its functions is 
concerned with determining and controlling sexual 
maturity Overactmty of the adrenal cortex appar¬ 
ently causes marked accentuation of the masculine 
traits Women so affected acquire masculine char¬ 
acters, such as beard, deep voice and coarse features 
Cortical tumors have apparently caused even young 
children to develop the sexual characteristics of the 
adult Some bits of evidence indicate that the cor¬ 
tical secretion serves also to neutralize certain poison¬ 
ous products of protein metabolism 

It has long been known that the generative glands 
(gonads) besides forming germ-cells also produce 
internal secretions which influence the individual pro¬ 
foundly, both mentally and physically These secre¬ 
tions are indispensable for the proper development 
of the specific male and female characteristics Much 
experimentation has been in progress with the lower 
animals in this connection in recent years and many 
interesting facts determined In certain mammals 
such as the rat or guinea-pig, for instance, if the 
ovaries of a female are transplanted into a male 
which has been previously unsexed, the latter under 
stimulus of the ovarian secretions assumes a behavior 
like that of the female Its hair and skeleton come 
to resemble more those of the female than of the 
male, and its rudimentary milk glands become en¬ 
larged to functional size 

If the ovary of a mallard duek is completely re¬ 
moved, at the succeeding moult she takes on the very 
different plumage of the male. Likewise, if the 
ovaries are removed from very young hens they 
develop to a greater or lesser degree the more ornate 
plumage^ the spurs, wattles, comb and larger size of 
the cock. The development of these characteristics 
will be still further increased if extract of the male 
gonad is injected, or if the gland itself is transplanted 
to such castrates. 

A remarkable experiment which reveals the im¬ 


portance of the sex hormone m sex differentiation 
has been discovered by Professor F R Lillie m his 
study of the “free-martm,” a stenle female calf born 
as a twin to a male calf* In cattle when twins, one 
male, the other female, arise, the blood-vessels in the 
fetal membranes of the two embryos may fuse in such 
a way that their blood intermingles The male gonads 
develop ahead of those of the female with the result, 
according to Professor Lillie, that the male sex hor¬ 
mone is the first to pass into the joined circulatory 
systems It interferes with the growth of the ovaiy 
m the female, causing sterility and modifying more 
or less profoundly various of her secondary sexual 
characters so that they tend to assume the male con¬ 
dition Witschi has shown that such a male influence 
is also exerted when tadpoles are grafted together in 
pairs, the females attached to a male being made 
masculine Burns has shown that if salamander tad¬ 
poles are grafted together in pairs, when the indi¬ 
viduals happen to be of different sex the sex hormones 
of the one—sometimes the female, sometimes the 
male—are likely to alter profoundly the sexual sys¬ 
tem of the other 

In the female of the vertebrates, at least, the 
rhythmical occurrence of ovulation is correlated with 
rhythmical changes m the secretions of the ovary. In 
mammals the hormones so far identified with the 
ovary have been derived from two sources, namely, 
the follicular fluid which surrounds the egg before it 
is shed from the ovary and the corpus luteum, a yel¬ 
lowish mass of ccIIb which come to All the ruptured 
follicle after the egg has been discharged The fol¬ 
licular extracts differ decidedly in function from 
those of the corpus luteum, although there appears 
to be a reciprocal or supplementary relationship be¬ 
tween them The corpus luteum increases in size for 
a time and then undergoes retrogressive changes and 
is finally absorbed The duration of this growth 
period depends upon whether or not the discharged 
ovum has been fertilized and is developing in the 
uterus If such development is in progress the corpus 
luteum increases in size, becoming what is known as 
the corpus luteum of pregnancy, it persists for a 
considerable time, depending upon the length of ges¬ 
tation If development of the embryo is not taking 
place in the uterus, the corpus luteum disappears 
shortly and a new follicle gradually accumulates 
liquid, projects from the ovarian surface and at the 
proper interval discharges another ovum. Thus the 
cycle of ovulation (oestrous cycle) is repeated rhyth¬ 
mically unless interrupted by pregnancy There are 
indications, however, that the hormone from the an¬ 
terior lobe of the pituitary body has some part in 
stimulating the ovary to renewed ovulation. Not 
only periodic changes in the ovary itself but in the 
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uterus, mammary glands and other partB of the body 
are brought about through the agency of the ovarian 
hormones Allen and Doisey have succeeded in pre¬ 
paring a hormone from follicular liquid which re¬ 
stores the normal mating instincts and the charac¬ 
teristic sex cycle m rats and mice m which these had 
been lost as a result of removal of the ovaries This 
extract, when used on young animals immediately 
after woamng, induces precocious sexual maturity 
Not only will follicular hormone when repeatedly in¬ 
jected cause development of the mammary glands m 
females from which the ovaries have been removed 
but it will likewise stimulate the mammary glands of 
males to develop A similar hormone has been ob¬ 
tained from placental tissue and the ammotic fluid 
which surrounds the developing fetus, also from the 
urine of pregnant cows and pregnant women 

The corpus luteum hormone seems to have as one 
of its functions the preparation of the uterine wall 
for implantation of the fertilised ovum, for if the 
corpora Iutea are destroyed implantation does not 
occur Hisaw has shown, however, that what he calls 
a “one, two” reaction is involved—that the uterine 
mucosa must first be sensitized by the follicular hor¬ 
mone before the corpus luteum extract is effective 
On the other hand, injection of follicular hormone 
following implantation will cause abortion Hisaw 
has also isolated from ovanan extracts a crystalline 
product which he terms a “relaxative hormone” be¬ 
cause it relaxes the pubic symphysis before parturi¬ 
tion and thus facilitates bearing the young That it 
is not the only hormone of the corpus luteum is shown 
by the fact that the non-crystalline residue left after 
removal of the relaxative hormone still retains the 
other endocrwal functions of corpus luteum extract 
Huaaw has recovered this relaxative hormone also 
from the placenta and from the blood and the urine 
of various pregnant mammals, including human 
beings The corpora Iutea of pregnancy also appar¬ 
ently supply a hormone which inhibits ovulation dur¬ 
ing pregnancy and which stimulates the development 
of the mammary glands 

As regards the internal secretions of the testes 
Moore haB succeeded m isolating testicular extracts 
which when repeatedly injected into castrated males 
restores all the characteristic masculine behavior and 
structures except the gonads themselves It is com¬ 
monly believed that the internal secretion of the testes 
is furnished by so-called interstitial cells which lie 
outside the tubules which produce the germ-cells, inas¬ 
much as the latter can be caused to atrophy while the 
interstitial cells remain unaffected and the animal 
yet develop or maintain its normal Bcxual charac¬ 
teristics. 

The great importance of endoorme glands in con¬ 


trolling Hie later development of vertebrates, par¬ 
ticularly the role they may play in determining the 
conformations of various parts of the body, opens 
up the important issue of how much such similarities 
are to be attributed to direct heredity, how much to 
endocnnal activities Certain types of defectives, 
such as cretins and so-called Mongoloids, even when 
of different races, often show marked resemblances 
The abnormalities in the case of cretins are ascribed 
to endocrine—particularly to thyroid-deficiency in the 
affected individual—and those of the Mongoloids are 
supposedly the result of endocrine disturbances in 
the mother or to fetal nutritive insufficiency The 
Mongolia!)/ facial type, however, is also prevalent in 
cretins and may result from insufficiency of thyroid 
secretion dunng the growth period, since such lack 
is known to have a characteristic effect on the bones 
of the nose and the base of the skull Thyroid as 
well as pituitary insufficiency may also be an impor¬ 
tant factor in dwarfing Prom the standpoint of 
heredity, therefore, a peculiarity in a particular 
structure might have its immediate determining cause 
m the output of an endocrine gland, but if inheri¬ 
tance is involved, the determining genes would be 
those responsible for the changed condition of the 
gland in question, not for the visible, finished trait 

That all such developmental anomalies can not be 
attributed wholly to improper functioning of some 
endocrine gland of the affected individual, however, 
is Bhown by the fact that certain of them reveal their 
presence far back in the early fetus before its en¬ 
docrine glands are functional This is true, for ex¬ 
ample, of the achondroplastic dwarf, characterized 
by abnormally short and somewhat twisted arms and 
logs, with head and trunk of approximately normal 
size Such individuals have many of the evidences— 
disproportionately broad face, low nose-bndge, over¬ 
hanging forehead, undershot jaw—of thyroid defi¬ 
ciency. This abnormality, furthermore, can not be 
attributed, in all oases at least, to endocnnal defects 
of the mother, since pedigree tabulations are known 
which clearly show that the condition can be trans¬ 
mitted from the paternal side Such a characteristic 
shaping-up of the head and face is due to lack of 
growth of the skull base Professor Stockard points 
out the resemblance of this condition in man to that 
found in certain breeds of tho lower animals such as 
the bulldog and the pug-dog, and maintains that the 
underlying cause is probably the same in each He 
believes, from our knowledge of their inheritance and 
development, that the primary cause lies in a germinal 
mutation or sport and that the endocnnal effects are 
secondary. 

The English anatomist; Keith is inclined to regard 
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th« primary diffatrsneM which mark off the raocs of 
man as due to the relative activities of various en¬ 
docrine glands. While his opinions are highly eon* 
jeetural they are suggestive and show the importance 
of further investigation in this interesting field. 
Stature, for example, 10 largely regulated by the 
secretion from the pituitary gland, and Keith main¬ 
tains that the average European is taller than the 
average Negro or Mongolian because of the more 
pronounced activity of this gland m the Caucasian 
type. The pituitary also probably influences the 
character of the hair, the texture of the skin, and 
the east of features Hormones frojp^the male gonad 
are apparently responsible for the main secondary 
sexual differences Judging from the more heavily 
haired condition of the body in Caucasians, he like¬ 
wise infers that this tissue is more active in them 
than in the Mongolian and Negroid types Again, 


he thinks that the lighter color of tike pakrektaned 
races may have been prod toed by a greater activity 
of the adrenal glands, since their secretion tends to 
destroy pigmentary bodies According to his hy¬ 
pothesis, then, the Caucasian type is characterised by 
a relatively greater amount of internal secretion from 
gonads, and from pituitary, thyroid and adrenal 
glands Since racial characteristics are inherited, 
however, it is evident that such differences of mind 
or body, in so far as they are referable to the in¬ 
fluence of internal secretions, must be assigned even¬ 
tually to the germinal factors which determine the 
corresponding differences w the endocnnal glands 
In conclusion, then, I think it is evident from even 
this cursory review of the endocrine system that we 
have m the internal secretions a senes of powerful 
agents which profoundly influence our body-struc¬ 
ture, our health and our whole personality. 


SCIENTIFIC EVENTS 


DROUGHT IN THE NESTING AREAS OF 
WATERFOWL OF THE UNITED 
STATES AND CANADA 
The reports of representatives of the U. S Bio¬ 
logical Survey who have recently returned from ex¬ 
peditions to northern areas of the United States w 
company with Canadian officials to the principal 
duck-breeding areas in Canada indicate that severe 
limitation of the number of waterfowl to be killed 
during the coming season may be necessary as a re¬ 
sult of long-continued drought in the nesting areas 
Although federal regulations governing the shooting 
of ducks and geese were recently amended to reduce 
the open season throughout the United States by two 
weeks this fall and winter, still further restriction of 
the annual kill may be necessary 
Duoouraging reports were made of unprecedented 
drought, of lakes and ponds and marshes turned into 
dusty barrens with no Bign of aquatic life, and of the 
almost complete absence of water during the period 
in the great praine breeding grounds of southwest¬ 
ern Manitoba, southern Saskatchewan as far north as 
Saskatoon, and Alberta westward to the foothills of 
the Rooky Mountains and northward to the vicinity 
of Edmonton 

A marked shortage of breeding dueks and young 
was noted in the great delta region of the Peace and 
Athabaaka rivers. In tours of several thousand miles 
the investigators saw only a few dozen small broods 
of young ducks in an area that in normal years has 
produced many millions of mallards, pintails, red¬ 
heads, canvasbaeks, bluebills and teak. 

The shallow prairie sloughs and lakes of the region 
have disappeared following about tea years of re¬ 
duced rainfall and three seasons of persistent 


drought A far-reaching inquiry sent out by the 
Canadian Government has failed so far to show that 
the ducks have found other more remote breeding 
areas 

Not all the ducks and geese that come into the 
United States are bred in the region surveyed but a 
very large proportion of the wild fowl that make up 
the great flights know that country as their birth¬ 
place, and the shortage of breeding birds and the loss 
of so many young will have a serious effect upon 
shooting conditions both in this country and in Can¬ 
ada. Both the Canadian and United States govern¬ 
ments under the migratory-bird treaty are concerned 
over the disastrous conditions that now threaten the 
wild fowl of the continent 

The two governments am therefore endeavoring to 
avert shortages by devising methods for saving an 
adequate supply of breeders for next season. The 
seventy of the limitations that may be ne c es sary will 
not be determined definitely until after farther con¬ 
ferences between the authontias of Canada and of 
the United States and until mom information is re¬ 
ceived from the nesting grounds. 

To avert the grave possibilities of a permanent dis¬ 
aster to the wild fowl, the gunners in all eeetione of 
both countries will probably be asked to reduce their 
duck shooting this winter to a minimum, as that 
enough mature buds will survive to breed and liras 
enable the flocks to replenish themselves with the re¬ 
turn of water to the parched areas. 

THE INTERNATIONAL PAMMCAQUODlDV *• 
FISHERIES COMMISSION ' 

The first members of the adentifle itaff 
to toMsfagato the Ftowtoqpt*^ 61 kmm &e 

* , \ m ' i ^ 
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Canadian and American governments have arrived at 
81 Andrews and are preparing to metitate work im¬ 
mediately* The object of the investigation will be to 
study the probable effect of the international develop¬ 
ment to generate electric power from the movement 
of tides in Passamaquoddy Bay and m Cobscook Bay 
on the fisheries of that region 
A joint meeting of the International Passama- 
qnoddy Fisheries Commission and the advisory com¬ 
mittee took place at the Atlantic Biological Station 
on July 10 at which the program was considered 
President Hoover has appointed Mr Henry O’Mal¬ 
ley, commissioner of fisheries, and Mr 0 E Sette, 
in charge of the North Atlantic fishery investigations, 
as United States commissioners to conduct the investi¬ 
gation The Honorable W A. Found, deputy min¬ 
ister of fisheries, and Professor A. 0 Huntsman, of 
the Biological Board of Canada, have been appointed 
to represent Canada in this investigation* 

At a meeting of the commission in Montreal on 
June 8, to consider arrangements for starting the in¬ 
vestigation, Mr Found was chosen chairman of the 
commission, and it was decided that four experienced 
investigators should be selected to conduct investiga¬ 
tions on zooplankton, phytoplankton, oceanic chem¬ 
istry, and physical oceanography and fisheries Dr 
Charles J Fish, director of the Museum of Science, 
Buffalo, New York, was selected biologist m charge 
of zooplankton and executive secretary to the investi¬ 
gative staff Through the courtesy of the Buffalo 
Museum, Dr Fish has been granted leave of absence 
for this work, and he is now engaged m organizing 
the investigation and securing subordinate personnel 
Dr E. E Watson, of Queens University, Kingston, 
Ontario, a hydrographer with previous experience in 
local waters, has been appointed to take charge of 
the investigation in physical oceanography Head¬ 
quarters have been established at the Atlantic Bio¬ 
logical Station at St Andrews, New Brunswick 
The commission, and its investigative staff, has the 
assistance of an advisory committee, which consists 
of two competent scientific representatives from 
each country. Professor F. R Hayes, of the zoolog¬ 
ical department of Dalhousie University, and Dr A 
W. H* Needier, in charge of the oyster investigations 
for Ike biological board, represent Canada. Dr. H B 
Bigelow* director of the Woods Hole Oceanographic 
Jnstxtutian, and Professor A, E. Parr, curator of the 
Bfcgham Oceanographic Collection, Yale University, 
nepnevnt the United States. 

Conclusions have previously been reached that the 
oomdest basil for forecasting the probable effects of 
to* 4am upon the fisheries of this region would likely 
be investigation along the following lines: 


(1) Detailed study of the occurrence of the herring 
in relation to various environmental conditions as an 
indication of how its availability in the fishery might be 
affected by the construction of the dams 

(2) The study of the abundance of phytoplankton and 
zooplankton (as a basis of fish life) in relation to the 
physical and chemical states of the water in the Bay of 
Fundy and along the coast of Maine 

(3) Detailed examination of existing hydrographic 
conditions as indicating the relative importance of the 
water-mixing at the mouth of the Passamaquoddy Bay as 
determining the physical and chemical states of the water 
in the Bay of Fundy and along the coast of Maine 

Two vessels have been loaned for use by the com¬ 
mission The Pnnce, which in the paBt has been 
utilized by the Biological Board of Canada at St 
Andrews, has been assigned to the new investigation 
and at the present time is being outfitted The 
second vessel, the Pehcan, recently constructed for the 
U. S Bureau of Fisheries, will shortly leave Booth- 
bay Harbor, Maine, and is expected to arrive in 
about a week’s time Active field work will for the 
time being be earned on by Dr Fish and Dr Watson. 
It is expected that additional members of the scientific 
staff will be announced later 

THE FARADAY CELEBRATION 

Tbs celebration of the hundredth anniversary of 
the discovery of electro-magnetic induction by Michael 
Faraday will take place from September 21 to 23 at 
the Royal Institution of Great Bntain where the ex¬ 
periment was made that has transformed our civiliza¬ 
tion. 

Arrangements are being made for the welcome and 
entertainment of the delegates and guests beginning 
on Saturday, September 19. Officers of the Royal 
Institution, with interpreters and guides, will be in 
attendance to welcome arriving delegates and guests, 
and to afford any help that may be required Ladies 
accompanying delegates and guests will be welcomed 
and entertained by members of a Ladies’ Committee 
which has been formed for the purpose Visits to 
places of interest have been arranged on each day 
of the celebration By the courtesy of the general 
officers of the British Association for the Advance¬ 
ment of Science, delegates and foreign guests at the 
Faraday celebrations who are not already members of 
the association will receive complimentary tickets for 
its centenary meeting 

On Monday, September 21, there will be an in¬ 
formal meeting in the lecture theater of the Royal 
Institution where a statement regarding the program 
in English, French and German will be made. In 
the afternoon a reception for the delegates will be held 
in the lecture theater by the president and managers 
of the institution. A Faraday commemorative meet- 
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ing will take place at the Queen’s Hall, Langham 
Place, in the evening, when short speeches will be 
made by distinguished representatives oi institutions 
in various parts of the world Music will be rendered 
by the Symphony Orchestra of the British Broadcast¬ 
ing Corporation, under the direction of Sir Henry 
Wood, and the proceedings will "be broadcast On 
Tuesday morning, September 22, there will be a con¬ 
ference at Kingsway Hall, at the Institution of Elec¬ 
trical Engineers A conversazione will be held at the 
Royal Institution and at the Institution of Electnc&l 
Engineers at the Royal Albert Hall in the evening 

A private view of the Faraday Exhibition at the 
Royal Albert Hall will be extended to delegates and 
visitors on Wednesday morning, September 23 There 
will be a garden party at the National Physical Lab¬ 
oratory, by invitation of the director, Sir Joseph 
Tetavol, on September 24 The British Association 
Centenary Meeting will include a reception of British 
Association delegates m the Royal Albert Hall The 
Faraday Exhibition will be opened to the public by 
the president of the British Association, the Right 
Honorable J C Smuts, later in the afternoon In the 
evening the presidential address to the British Asso¬ 
ciation will be given by General Smuts, at the Central 
Hall, in Westminster 

THE JOSEPH HENRY LECTURESHIP OF 
THE PHILOSOPHICAL SOCIETY 
OF WASHINGTON 

The Philosophical Society of Washington, through 
its General Committee, has decided to establish a lec¬ 
tureship in honor of its first president, Joseph Henry, 
Such action at this time is particularly appropriate, 
since 1931 is the centenary of the discovery of electro¬ 
magnetic induction, a discovery winch has brought 
honor not only to IIenry> but also to Faraday The 
purpose and scope of the lectureship can best be 
shown by quoting the report of the special committee 
which was adopted by the General Committee • 

(1) There as at present in the bands of the treasurer 
a cash balance and the committee is in agreement 


that * a portion of it be spent . in some way 
which will advance the cause of science and reflect credit 
on the society 

(2) It is proposed that at suitable intervals of time a 
speaker be selected to address the society on one of the 
broad aspects of some field of science, the speaker to 
review the recent developments or present status of a 
subject included m or related to the physical sciences 

(3) It is further proposed that the complete address 
be put in form for publication and submitted to the 
Journal of the Washington Academy of Sciences 

(4) It is further proposed that the aforementioned 
address shall be called the Joseph Henry Lecture in 
memory of the first president of the Philosophical 
Society 

(5) It is further proposed that the first Joseph Henry 
Lecture be delivered before the society in the fall of 
1931, and that thereafter the lecture shall be delivered 
annually before the society m the spring of the year 
starting in the spring of 1032 

(6) It is further proposed that the expenses of the 
speaker incidental to a visit to Washington shall be borne 
by the society and that in addition an honorarium of one 
hundred dollars ($100) shall be presented to the lecturer 
at a suitable time during his visit 

(7) The complete arrangements for any one meeting 
are to be made by a special committee of three who are 
to be responsible for selecting the speaker and securing 
the manuscript in form for publication. No member of 
the committee should have been a member of the imme 
diatdy preceding similar committee 

The general committee further provided that the 
special committee for a given year shall be appointed 
before October 15 of the preceding year In ac¬ 
cordance with this action, the following committees 
have been appointed 

For the year 1931 C G Abbot, L H Adams, 
chairman, R E Gibson For the year 1932 L J 
Briggs, chatrman, J. H Taj lor, F E W right 

H L Cttbtis, 

President 
L V Judbon, 
Corresponding Secretary 


SCIENTIFIC NOTES AND NEWS 


On the occasion of the centenary meeting of the 
British Association, which will be held in London in 
September, the senate of the University of London 
has decided to confer the degree of doctor of science 
honoris causa on the president, General J. C Smuts, 
on Professor Sir F Gowland Hopkins, president of 
the Royal Society, and on three former presidents of 
the Royal Society, Lord Rutherford, Sir Charles Scott 
Sherrington and Sir Joseph J Thomson. 

The Journal of the American Medical Association 


states that plans are under way to ask Americans to 
contribute to a million shilling fund recently started 
in England as a tribute to Sir Ronald Ross, discoverer 
of the r&le of the mosquito in the transmission of 
malaria Dr Robert L. Pitfleld, Philadelphia, is sec¬ 
retary of the Ross Award Fund of America and will 
receive checks at his address, 5211 Wayne Avenue, 
Germantown, Pennsylvania. In addition to Dr Pit- 
field, American trustees of the fund ore Dra Thomas 
MoCrae, Joseph McFarland, Francis R. Packard, 
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Damaso de Rivas, Victor Robinson, Theobald Smith 
and Frederick L Hoffman. 

Thu Roench Museum has announced the recent 
election of Professor Chandrasekhara V. Raman, pro¬ 
fessor of physics at the University of Calcutta, and 
recipient of a Nobel pnze, Professor S I Metal- 
mkoff, of the Pasteur Institute, and Dr E D Mer¬ 
rill, dircctor-in-chief of the New York Botanical Gar¬ 
dens, as honorary advisers of the museum 

Dk Howard MoClenahan, secretary of the 
Franklin Institute, has been elected an honorary 
member of the Royal Institution of Great Britain 
The diploma of honorary membership will be for¬ 
mally presented to him at the Faraday Celebration in 
September Dr McCJenahan will remain abroad for 
some time to visit the principal museums of industry 
and physical science of Europe in order to plan 
equipment and exhibitions for the new Franklin Me¬ 
morial and the Franklin Institute Museum 

Mr Edward Balsch, president of the Bausch and 
Lomb Optical Company, was awarded the honorary 
degree of doctor of laws by the University ot Roches¬ 
ter at its recent commencement exercises The award 
was made in recognition of Mr BUusch’s “noteworthy 
contribution to optical science in connection with the 
provision of optical instruments of highest quality 
for industrial and scientific research ” 

Dk Howard Hunter Craver, director of the 
chemical division of the Pittsburgh, Pennsylvania, 
Testing Laboratory, and editor of The Crucible, was 
presented with a gold watch at a dinner preceding a 
recent meeting of the Pittsburgh section of the Amer¬ 
ican Chemical Society. The watch was given as a 
token of esteem and appreciation of his services to 
the Pittsburgh section of the society Mr E E 
Marbaker made the presentation speech 

Honorary doctorates have been conferred by the 
Institute of Technology at Hannover on Dr Fried¬ 
rich Paschen, director of the Physikalisch-Technwche 
Reichsanstalt, Berlin, and on Dr Hans Stille, pro¬ 
fessor of geology and paleontology at Gottingen 

The University of Geneva has awarded its doctorate 
honorts causa to M Henry Correvon, an expert in 
Alpine plants and the designer of many Alpine gar¬ 
dens m Switzerland and m England 

An informal meeting was held at the British Mu¬ 
seum on July 11, presided over by the Archbishop of 
Canterbury, at which a bronze bust was presented to 
Sir Fredene Kenyon, director of the museum and 
principal librarian, in recognition of his work for the 
museum during a period of forty-two years 

Fora new appointments to the staff of the New 
York Hospital-Cornell Medical College Association's 


Center, which will open m September, 1932, are an¬ 
nounced by Dr G Canby Robinson, itB director The 
appointments are made a year in advance to enable 
the men to study the new laboratories and direct their 
equipment and plan the organization of their depart¬ 
ments The appointments include Dr Eugene L 
Opie, as professor of pathology of the Medical Col¬ 
lege and pathologist to the hospital, Dr Herbert S. 
Gasser, as professor of physiology, Dr George S 
Amsden, as professor of psychiatry and psychiatnst- 
m-chief of the hospital, and Dr James M Neill, as 
professor of bacteriology and immunology Pro¬ 
fessor Opie, now professor at the University of Penn¬ 
sylvania, succeeds Dr James Ewing, who will retire 
us head of the department of pathology after thirty 
years of teaching m Cornel] He will devote his time 
to a study of cancer and the problems of the Me¬ 
morial Hospital, of winch he is president of the med¬ 
ical board Dr Gasser, now professor of pharmacol¬ 
ogy m the Medical School of Washington University, 
Rt Louis, succeeds Dr Graham Lusk, who will retire 
from the Cornell faculty in 1932 after forty years of 
teaching Dr Neill, who is professor of bacteriology 
at Vanderbilt University School of Medicine, suc¬ 
ceeds Dr William J Elser, who will continue as head 
of the department of applied pathology and bacteri¬ 
ology Dr Amsden will open the new department of 
psychiatry with Dr William L Russell 

Dr Charles E Spearman, professor of psychol¬ 
ogy at University College, London, will retire at the 
end of the coming academic vear, when he will have 
passed the ago of sixty-eight years Dr Cyril L. 
Burt, of the London Day Training College, has been 
appointed to succeed Dr Spearman 

Dr Francis Bayard Carter has been appointed 
professor of obstetrics and gynecology at the Duke 
University School of Medicine Dr Edwin C Ham¬ 
blen has been appointed associate professor in the 
department 

Dr Howard H Beard, assistant professor of bio¬ 
chemistry m the Western Reserve University School 
of Medicine, has been appointed professor of bio¬ 
chemistry at the Louisiana State University School 
of Medicine. 

Dr. John H Parker, of the Kansas State Agri¬ 
cultural College, has been appointed acting professor 
of plant breeding for the year 1931-32 at Cornell 
University to take the place of Dr H H Love, who 
is on leave of absence 

Db Gerhard Funkhausbr, formerly of the fac¬ 
ulty of the University of Berne and more recently re¬ 
search fellow on the Rockefeller Foundation at fhe 
University of Chicago and at Yale University, has 
been appointed assistant professor in the department 
of biology of Princeton University* 
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Dr. Raymond E. Murphy has been appointed eeo- 
nomic geographer m the school of mineral industries 
of the Pennsylvania State College 

Dr. Burt P. Johnson, of the University of Wis¬ 
consin, will spend next year investigating virus dis¬ 
eases of plants at the Citrus Experiment Station of 
the University of California. Dr Johnson holds a 
fellowship of the National Research Conned and has 
been research assistant to Dr B M Duggar for the 
past three years 

Mr Alexander B Klots, of Cornell University, 
baa accepted a position with Ward’s Natural Science 
Establishment as head of the entomological depart¬ 
ment He will also be an associate in entomology at 
the University of Rochester 

Dr Waldo S Clock, of the Ohio State University, 
has been appointed by the Carnegie Institution of 
Washington for the year beginning July 1, 1031, as 
a full-time assistant to Dr A. E Douglass, of the 
Steward Observatory at the University of Arizona, in 
connection with the work of Dr Douglass as & re¬ 
search associate of the Carnegie Institution on studies 
of tree growth and climatic cycles 

Dr. T J Drakslet, since 1019 head of the depart¬ 
ment of chemistry and of the school of rubber tech¬ 
nology at the Northern Polytechnic Institute, London, 
has been appointed principal of the institute to suc¬ 
ceed Dr R S Clay, who will resign on January 1 
after serving for twenty-nine years. 

Dr. A Murray Drennan, present professor of 
pathology in Queen’s University, Belfast, has been 
appointed professor of pathology in the University 
of Edinburgh 

Dr. John F V Phillips, who until recently was 
engaged m ecological research on the tsetse fly prob¬ 
lem in Tanganyika Territory, British East Africa, 
has accepted the position of professor of botany 
at the University of Witwatersrand, Johannesburg, 
South Africa 

Dr. Richard Wagner, professor of physiology at 
the University of Graz, has been called to the Uni¬ 
versity of Freiburg un Breiagau 

Dr. A. E Longley, botanist of the U S Depart¬ 
ment of Agriculture, will spend several months at the 
Scnpps Institution of Oceanography making special 
investigations at the acclimatization station of the 
department. 

Mr. Foster H. Benjamin, who was for some yean 
assistant to Dr Barnes at Decatur, Illinois, has been 
transferred to the U. 8. Bureau of Entomology and 
assigned to a position in the National Museum when 


he will devote most of hifc time to identifieatum work 
on North American Lepidoptera. Mr. B e n jam in has 
been for the last three yean engaged in work on the 
Mexican orange worms and the Mediterranean fruit 
fly for the Plant Quarantine and Control Administra¬ 
tion of the U 6 Department of Agriculture. 

Processor Arthur H. Compton, of the University 
of Chicago, will during September continue his inves¬ 
tigations on the penetrating power and effects of the 
cosmos rays m the mountains and canyons of Colo¬ 
rado Dr Joyce C. Stearns, professor of physios at 
the University of Denver, is m charge of the expedi¬ 
tion, which includes several selected students from 
both universities The undertaking is sponsored by 
the two universities. Members of the expedition will 
climb Mount Evans, one of the highest Colorado 
peaks, and will take measurements from this altitude. 
They will go to Grand Lake to make use of the snow 
water at a high altitude. 

The British Colonial Office has issued a statement 
on a Conference of Colonial Directors and Deputy 
Directors of Agriculture, which*was held m London 
recently to discuss administrative problems in their 
respective colonies The conference was opened by 
the Secretary for the Colonies, and met, normally, 
under the chairmanship of his agricultural adviser, 
Mr F A Stoekdale Among those present were the 
directors of agriculture of Malaya, Kenya and 
Nigeria, and the principal and commissioner of 
agriculture of the Imperial College of Tropical 
Agriculture in Trinidad. The questions discussed re¬ 
lated rather to the administration of the agricultural 
departments than to the technicalities of agricultural 
research and experimentation The conference re¬ 
corded its appreciation of the high standard that has 
been attained in the training of agricultural officers, 
and emphasized the necessity for the continuance of 
the scholarship scheme Certain suggestions were put 
forward for the extension, of the training now given 
to the majority of scholars at Cambridge and at the 
Imperial College of Tropical Agriculture in Trinidad, 
especially in regard to the economic aspects of agri¬ 
culture 

Dr. Umma Shuma Shaboa has recently arrived at 
Cornell University from the University of Edinburgh 
to study entomological control methods in this eoun- 
try before returning to India. He will remain in 
Ithaca about a year. 

The annual meeting of the American Psychological 

Association will be held from September M to 13 at 

University College, Toronto. Dr Walter S. Hxutfgr 

will deliver the presidential address on "The Ftfdha* ; 

logical Study of Behavior* on Friday, S eptmbut 
-- * > 
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The autsann convention of the Electrochemical So¬ 
ciety will be held m Salt Lake City, Utah, from Sep¬ 
tember 2 to 6. Dr. DQuean MaeRae, of the Edge- 
wood Arsenal, is chairman of the local committee 
The headquarters of the meeting will be at Lord Bal¬ 
timore Hotel, Plans are under way for the sixty-first 
annual convention of the society to be held m Balti¬ 
more from Apnl 21 to 23 in 1932 

The sixteenth annual meeting of the Optical So¬ 
ciety of America will be held at Rochester, New 
York, from October 22 to 24. In addition to the 
usual program of papers contributed by members on 
their own initiative, the meeting will include the fol¬ 
lowing special features* (1) A session devoted to in¬ 
vited papers on “Aerial Photographic Mapping”, (2) 
a session devoted to invited papers on “Optical Prob¬ 
lems m the Motion Picture Industry”, (3) a dinner 
at the plant of the Bausch and Lomb Optical Com¬ 
pany followed by an exhibit illustrating operations 
of the plant and also some optical phenomena not 
often seen; (4) the annual sooiety dinner followed by 
a trip to the University of Rochester to see the new 
buildings, and (5) the presentation of the Frcdcnc 
Ives Medal for 193L Sessions will be held at the 
Hotel Sagamore, in the auditorium of the new Re¬ 
search Laboratory of the Eastman Kodak Company, 
and in the Physics Building at the University of 
Rochester 

The Journal of the American Medical Association 
announces that the second International Congress of 
Comparative Pathology will be held in Pans from 
October 14 to 18, under the chairmanship of Pro¬ 
fessor Achard, general secretary of the Academy of 
Medicine The official topics on the program are 
“Vaccination against Tuberculosis,” Professor Cal¬ 
mette, Professor Oerlaeh, of Vienna, Professor 
Kfoun, “Brucella Infections in Man and Animals,” 
Van der Hoeden, of Utrecht, Martin Knstensen, of 
Copenhagen, Oluf Bang, of Copenhagen; “Milk as a 
Pathogenic Agent,” Drs. Lesne, Porober and Taper- 
noux, of Lyons, Rowel, of Quebec; “Mineral Defl- 
eunatae,” Bimonnet and Randoin, Dr. Sjollema, of 
Utrecht, H. B Humphrey, of Washington, D C, 
Jacob Eriksson, of Stockholm, Kotte, of Freiburg 
im Breisgau; “Ultraviruses,” Dr. Handuroy, Professor 
Fin, of Leyden, Quaker of Wagemngen, Gubsow, 
Canada, and von Brehmer, of Berlin; “Helminth¬ 
iasis,” Professor Joyeux, of Marseilles, and Baer, 
Btevenel Lemroux; ‘‘Psittacosis,” Professor Verge, 
Alfort; “Anaphylaxis,” Professor L K. Wolff, of 
Ufmehtf Professor D. Storm van Leuwen, of Leyden, 
Bv, Kqeppcnbetg, of Groningen. 

^JSydk&rM and Engineering Chemistry states that 
tkeffat eongrsH of the new International Association 
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for the Testing of Materials will be held this year, 
from September 6 to 12, m Zurich, Switzerland, tn 
the buildings of the Swiss Federal Polyteehnicum. 
The association consists of individuals and companies 
in the various countries In the United States, the 
national association through which contacts are estab¬ 
lished is the American Society for Testing Materials, 
and many of its members belong to the international 
body. The objects of the association are to secure 
international cooperation and the exchange of views 
and experience on all matters connected with the test¬ 
ing of materials The chief means of securing this 
result is the holding of periodical international con¬ 
gresses at intervals of from three to five years. The 
work does not involve standardization of materials, 
which is one of the chief functions of (be American 
Society for Testing Materials 

Specific bequests of more than $175,000 were made 
in the will of Dr Richard Alexander Fullerton Pen¬ 
rose, Jr, who left the residue of his estate, valued at 
$100,000 to Western Reserve University, $50,000 to 
and the Geological Society of America The two 
societies named in the will “are to receive the bulk of 
the estate in equal parts The bequests are made in 
the form of endowment funds and only the income is 
to be used by the societies.” The University of 
Chicago receives $50,000 to be used for the benefit 
of The Journal of Geology, of which Dr Penrose was 
one of the editors for many yearn The Economic 
Geology Publishing Company, incorporated in the 
District of Columbia, is given $25,000 to be used for 
the benefit of its journal 

The will of the late Worcester R. Warner, presi¬ 
dent of the Warner and Swasey Company, bequeaths 
$100,000 to Western Reserve University, $50,000 to 
the Syrian Protestant College at Beirut, and $25,000 
each to the American Society of Mechanical Engi¬ 
neers and to the Doshisha College at Kyoto, Japan. 

Jacob F. Sohosllkopf, of Buffalo, has founded a 
gold medal to be awarded annually to some chemist 
in recognition of unusual research m chemistry It 
will be presented for the first tune at the eighty-sec¬ 
ond annual convention of the American Chemical So¬ 
ciety which meets in Buffalo from August 31 to Sep¬ 
tember A 

A oorkespondent writes* “The 69-inch reflector 
tot the Perkins Observatory of the Ohio Wesleyan 
University has reached the final stages of figuring At 
the optical works of the J W Fecker Company, 
Pittsburgh. The Foucault knife-edge test at the cen¬ 
ter of curvature exhibits an extraordinarily satisfac¬ 
tory response with temperature changes indicating 
the, aueeHent quality of the glass which was poured 
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in the research optical shops of the Bureau of Stand¬ 
ards three years ago ” 

The Journal of the American Medical Association 
states that a new department of preventive medicine 
has been established at Tulane University of Louisiana 
School of Medicine, New Orleans, as the result of an 
arrangement with the Commonwealth Fund of New 
York through which the university will participate in 
the rural health program recently initiated m Missis¬ 
sippi by the fund An annual appropriation of $25,- 
000 has been allotted by the fund to the school of medi¬ 
cine to establish the new department and to encourage 
attention to preventive medicine m other clinical de¬ 
partments Five free scholarships have been estab¬ 
lished for undergraduate medical students from Missis¬ 
sippi, providing the student with $1,200 a year for 
four years, with the requirement that after graduation 
he shall practice at least three years in Mississippi 
In addition, fifteen practicing physicians will be sent 


each year to Tulane for four months’ graduate work. 
Their tuition and transportation to and from New 
Orleans will be paid by the fund and they will be 
allowed a monthly stipend of $250 Dr William 
Harvey Perkins is head of the new department The 
arrangement with Tulane is similar to that made 
recently with the Harvard University Medical School 
for practitioners of Massachusetts 

The Forest Service of the U S. Department of 
Agriculture has announced an addition of 10,558 acres 
of forest land to the national forest area in the 
Eastern, Southern and Lake states The National For¬ 
est Reservation Commission has approved an expendi¬ 
ture of $52,624 for the purchase of this land The 
land acquired will be added to the national forest 
purchase units which are already protected and ad¬ 
ministered by the Forest Service for continuous de¬ 
velopment of forest resources and to safeguard water¬ 
shed values 


DISCUSSION 


THE UNCERTAINTY PRINCIPLE AND FREE 
WILL 

In his very excellent presentation of the uncer¬ 
tainty principle, published in a recent number of 
Bca&UXf 1 Professor Darwin concludes with a com¬ 
ment regarding the significance of this principle in 
connection with the problem of “free will/ 1 which 
should not be allowed to pass without comment He 
may be correct in bis view that “the question is a 
philosophic one outside the thought of physics ” Yet 
the reason that he offers to show that the uncertainty 
principle does not help to free us from the bonds of 
determinism is inadequate 

Darwin’s argument is that “physical theory confi¬ 
dently predicts that the millions of millions of elec¬ 
trons concerned in matter-in-bulk will behave . . . 
regularly, and that to find a case of noticeable de¬ 
parture from the average we should have to wait for 
a period of time quite fantastically longer than the 
estimated age of the universe ” He apparently over¬ 
looks the fact that there is a type of large-scale event 
which is erratic because of the very irregularities with 
which the uncertainty principle is concerned. I refer 
to those events which depend at some stage upon the 
outcome of a small-scale event. 

As a purely physical example, one might pass a ray 
of light through a pair of shts which will so diffract 
it that there is an equal chance for a photon to enter 
either of two photoelectric cells. By means of suit¬ 
able amplifiers it may he arranged that if the first 

JO G Darwin, Science, 78, 658, June 19,1931 


photon enters cell A, a stick of dynamite will be ex¬ 
ploded (or any other large-scale event performed); 
if the first photon enters cell B a switch will he opened 
which will prevent the dynamite from being exploded 
What then will be the effect of passing the ray of 
light through the slits t The chances are even whether 
or not the explosion will occur That is, the result is 
unpredictable from the physical conditions 

Professor Ralph Lillie has pointed out* that the 
nervous system of a living organism likewise acts as 
an amplifier, such that the actions of the organism 
depend upon events on so small a scale that they are 
appreciably subject to Heisenberg uncertainty This 
implies that the actions of a living organism can not 
be predicted definitely on the basis of its physical 
conditions 

Of course this does not necessarily mean that the 
living organism is free to determine its own actions 
The uncertainty involved may merely correspond to 
the organism's lack of skill Yet it does mean that 
living organisms are not subject to physical deter¬ 
minism of the kind indicated by Darwin. 

Arthur H. Compton 

University op Chicago 

GEOMORPHIC NOMENCLATURE 

In any progressive branch of science there arrives 
a time when the nomenclature adopted in the early 
stages of that science becomes inadequate, either be- 

* Ralph Lillie, Science, 66, 189, 1927. Lillie draws 
much the same conclusion as that found here. 
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cause of inftooarate usage or because of insufficiency 
in the light of growing conceptions, or for both 
reasons This phenomenon is exemplified in the his¬ 
tory and present needs of geomorphic nomenclature 

When the conception and the word, peneplain, were 
simultaneously introduced by the American founder 
of geomorpluc science, Professor William M Davis , 1 
the conception, which this word was manifestly in¬ 
tended to cover, was the land form produced in the 
penultimate stage of the erosion cycle, the approxi¬ 
mate completion of a cycle of erosion over great 
areas and on large land masses. 

Further study of land forms long ago revealed the 
truth that cycles of erosion are not all of like dura¬ 
tion , they may be terminated at any point of progress 
toward ultimate completion Where traces of the 
forms produced in these earlier stages have been pre¬ 
served, geomorphologists have been content to call 
them partial peneplains, and more immature forms 
of still earlier stages have been called terraces or, 
more recently, straths 

Terrace is too useful a term in its unrestricted 
meaning to bo withdrawn for such a limited and tech¬ 
nical use Strath is defined in the Standard Dic¬ 
tionary as follows "(Scot) A wide open valley, 
usually a nver course, distinguished from a glen” 
This bos been its usage by Geikie in "Scenery of Scot¬ 
land” (p 156) It is scarcely admissible to use with 
a new significance a geomorphic term which has a 
pnor and different usage in Great Britain, namely, to 
designate the broad volley floor unrejuvenated Sev¬ 
eral years ago the writer, feeling keenly the need of 
a term that should not put limitations on so useful a 
word as terrace (or as bench) and that might be given 
a restricted technical significance, oppioached M R 
Campbell and Laurence LaForge ot the U S Geo¬ 
logical Survey for suggestions The discussion that 
ensued resulted in the selection of the word berm 

Berm is defined in the Standard Dictionary as fol¬ 
lows “C%v. Eng A horizontal ledge part way up a 
slope, bench Fort A narrow level space at the 
outside foot of a parapet, to retain material which 
might otherwise fall from the slope into the ditch ” 
It is suggested that this term be given a geomorphic 
usage, it Bhould be used to distinguish those teriftces 
which originate from the interruption of an erosion 
eyele with rejuvenation of a stream in the mature 
stage of its development Dissection, following upon 
elevation of the land, will leave remnants of the 
earlier broad valley floor of the rejuvenated stream 
as a terrace, or berm, and remnants of the uplifted 
abrasion platform as a seaward-facing terrace, ox 
bearm. In different localities every gradation between 


^Physical Geography of Southern New 
gland,’ 1 Not. Chop. Monograph, 1: 876, 1895. 


relatively narrow berms and widely developed pene¬ 
plains may occur Considerable latitude should be 
given therefore in the use of this term, so that it 
may include berm-hke forms as well as typical berms, 
while those forms more nearly approaching the pene¬ 
plain might be called partial peneplains 

Such a distinction as the following between berms, 
partial peneplains and peneplains might be consid¬ 
ered berms, paralleling streams and sea-coast, only 
cross divides on weak formations, partial peneplains 
cross divides on rocks of median resistance or on 
decayed resistant rocks, peneplains are wide-spread 
on resistant as well as non-rcsiBtant rocks 

F B AS COM 

TJ 8 Geological Survey, 

Washington, D C 

LORD KELVIN’S "MORTAL SPRING" 

When I began the study of the calculus, using 
Church’s "Elements of the Differential and Integral 
Calculus,” I was greatly bewildered by the reasoning 
leading to the central principle of the subject, the 
differential coefficient, latterly the derivative How 
a quantity, dr, for example, could be something in 
the first member of the equation and nothing in the 
second was a great mystery, and the statement that 
such was the fact came as something of a shook to 
one who had begun to associate clanty and rigor with 
all mathematical processes. It looked, to a novice, 
suspiciously like smuggling approximation methods 
into a territory m here exactitude alone is permissible 

Since Newton was one of the founders of the cal¬ 
culus I turned to him for light, and examined with 
care his method of passing, using prescut-day sym¬ 
bols, from 2 ^ to 5 “ After considerable labor I was 

forced to the conclusion that the passage was made 
by a flash of intuition, and not by so-called logical 
rigor His mind had been prepared, of course, for 
this great insight by deep and long-continued reflec¬ 
tion upon the behavior of variable magnitude This 
helped me out, for what was good enough for New¬ 
ton should, surely, be good enough for me I pro¬ 
ceeded at once to apply the new instrument to the 
solution of interesting and important geometrical and 
physical problems, with gratifying results Confi¬ 
dence in the validity of the processes was quickly and 
firmly established My satisfaction with this method 
was strengthened by the discovery that Comte in his 
later years veered to the view that there is a trans¬ 
cendental element in the calculus which renders all 
attempted demonstrations alike irrational and futile. 
The laws of the calculus, like Newton’s laws of 
motion, are to be accepted because in all their appli¬ 
cations they are always found to agree with the facts 
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of experience. Even quite recently the late Sir Oliver 
Heavisidet, a most original mathematician, committed 
himself to the opinion that “within the last twenty- 
five years we have erred in attempting to lead the 
student to a working knowledge of the ealculus by 
first convincing him that the reasoning is sound It is 
quite possible that the fundamental principle of the 
calculus does not admit of deductive demonstration ” 
I gained an added appreciation of the sage suggestion 
of the Autocrat at the Breakfast Table that a mathe¬ 
matical demonstration is often a pons astnorum over 
chasms which shrewd folk can bestride without the 
aid of such a structure I also found this an advan¬ 
tageous starting point for an examination of the 
devices for bridging the chasm separating the quo¬ 
tient of increments from the quotient of differentials 
proposed by D’Alembert, La Grange and Weierstrass 
and his school 

These early experiences were brought back into the 
memory with vividness and force when, the other 
day, I stumbled upon an interesting passage in an 
article in the Contemporary Review tor June, 1918* 
The author of the article is the Rev Dr D 8 Cairns, 
an eminent Scottish divine and professor of dogmatics 
in the United Free College, Aberdeen Principal 
Lindsay, to whom reference is made, was for many 
years at the head of the United Free College, Glas¬ 
gow The quotation follows 

The great and dromatie moments in the progress of 
science are when its pioneers, after long brooding over 
the data which set their problems for them, leap far 
ahead of all vended knowledge and divine the solution, 
when Newton goes * * voyaging through strange seas of 
thought, alone,” when Darwin sees his unifying truth 
in a south country lane, and Wallace, ill with fever in 
the southern island, is “ stung by the splendour of a 
sadden thought ” The story of the last century is full 
of such records, and it is not too much to say that the 
whole fabric of modern science and industry rests upon 
the truths discovered in such inspired moments Let me 
add another not generally known to these histones My 
friend and colleague, the late Principal Lindsay, once 
told me that Lord Kelvin told him that he never thought 
his way quite up to any one of his great discoveries He 
said that be brooded over the facts, which set him his 
problem, until there came a moment when his mind 
made a mortal spring out beyond any thing that he, or 
any man, could demonstrate, and that he knew then in 
the very marrow of his mind that the solution lay in a 
certain fact or set of facts He said further, and this, 
I think, is of peculiar interest, that he was never able 
himself to supply the intervening steps, and that before 
he announced his discoveries he always got Tait or Clerk 
Maxwell to work out these intervening steps for him. I 
repeated this story once to two or three distinguished 
biologists, one Scottish and the other Continental (both 
of them, by the way, Gifford Lecturers), and they said 
at once that that was how the great discoveries of 


science were always mads, that the end was seen before 
the means. Evan Thomas 

Umvxrsitt or Vermont 

ON -THE NEW CYTOLOGY" 

In the March 20th number of Soienoe Dr. Alexis 
Carrel has summarised in a general statement of its 
problems the principles and methods of the new 
cytology In particular he emphasises the point that 
“structure and function are two aspects of the same 
thing" that “must be considered simultaneously ” Aa 
methods to such an end he describes in some detail 
his use of tissue culture and also states: “There are 
two ways of preventing the death of tissues and 
organs removed from the organism. One was origi¬ 
nated by Ludwig and the other by Hamson Ludwig 
supplied the blood vessels of an excised organ with 
artificial circulation of a proper fluid" And after 
describing the difficulties of this teohmque, adds, “the 
old method of the physiologists of the nineteenth cen¬ 
tury is being rejuvenated, and may become one of 
the moat useful tools of the new cytology " 

The purpose of the present communication is to 
call attention to just such an application we have 
made of Ludwig’s method to cytologieal problems. 
Our specific problem was that of experimental neph¬ 
ritis, and m its investigation the method of perfusion 
was applied to the frog’s kidney In the first article 
of two which will appear shortly in the Journal of 
Experimental Medicine, we describe the functional 
disturbances of the kidney lesions following the ad¬ 
ministration of renal poisons not, as is usually the 
ease, to the living animal, but directly to the isolated 
organs by way of the modified Locke’s solution with 
which they were perfused. In the second paper the 
structural changes in the perfused tissues are con¬ 
sidered and, to quote from our conclusions, “the two 
aspects of damage (functional abnormalities and 
structural change) can be correlated to a reasonable 
degree" 

The structural changes in these perfused kidneys 
were found to be identical with the anatomical lesions 
which follow the injection of the same poison into 
the living frog; in fact, an experimental nephritis 
was produced w the isolated oxgans. The finer cyto- 
logical changes involving the nucleus, such as pyk- 
nosis, karyorhexis and karyolyale were observed as 
well as the protoplasmic changes which accompany 
cell death Pathological alterations in the granular 
and mitochondrial elements of cells were particularly 
well reproduced in the isolated organ, as for example 
“cloudy swelling/’ mitochondrial dumping and othte 
elements of the classical picture of cell damage. SuA 
changes can not be considered mere artifacts, doe t6 
the artificial character of the perfused tissue's attti? 
nmtomif tor the kidney* functioned k * jpetrfedfly 
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normal maxmsr under the ooaditKms of the experiment 
before their production and, u will be shown later, 
the functional response to damage was that which is 
observed when the kidney is damaged m vivo 

In the diseussion of our results we have called 
attention to the significance of the method for prob¬ 
lems of normal cytology, as in the histological study 
of functioning mitochondria or in vital staining To 
quote from our conclusions, “The tissues or organs 
thus studied are isolated from the complications of 
circulatory and nervous mechanisms, their environ¬ 
ment is artificially and rigorously controlled and con¬ 
ditions are therefore analogous in a certain degree 
to those which obtain in the study of tissue culture ” 
It is obvious, however, that such an application of 
Ludwig’s method may eventually go a Btep beyond 
tissue culture, for not only can the reactions of cells 
and tissues be investigated thereby, but as our experi¬ 
ments with the kidney show, the pathological as well 
as the normal responses in both structure and function 
of entire organs can be examined. 

The outcome of our experiments suggests that such 
on extension of Ludwig’s method to anatomical inves¬ 
tigation as we have employed may complement the 
method of tissue culture and perhaps aid, as Dr 
Carrel hopes, in “a rejuvenation of Virchow’s doctrine 
of cellular pathology/’ 

Jean Oliver 

Long Island College or Medicine, 

Brooklyn, N. T 


CHROMOSOMES OP PETUNIA 

Pkaoxxoally all papers dealing with Petunta which 
have been published during the last four yean ate 
references to show that the typical number of chromo¬ 
somes for this genus was first recorded in 1927. In 
the interest of bibliographical accuracy, may I call 
attention to an abstract 1 published in December, 1924, 
in which the following statement occurs—“The num¬ 
ber of chromosomes is clearly seven and fourteen ” 

Alice M Ottley 

Wellesley Colleoe 


NEWTON’S SAYING 

til 

In the June 12 issue of Science, Dr S A Mitchell 
quotes Newton as saying “I have been but as a child 
playing on the seashore, now finding some pebble 
rather more polished and now some shell more agree¬ 
ably vanegated than another, while the immense ocean 
of truth extended itself unexplained before me ” 

This saying is so important and so often quoted 
that I think it worth while giving the correct form, 
which is, “I do not know what I may appear to the 
world, but to myself I seem to have been only like 
a boy playing on the sea-shore, and diverting myself 
in now and then finding a smoother pebble, or a 
prettier shell than ordinary, whilst the great ocean of 
truth lay ail undiscovered before me ” 

Charles Herrman 


SOCIETIES AND ACADEMIES 


THE SECOND INTERNATIONAL CONGRESS 
OF THE HISTORY OF 8CIENCE 
AND TECHNOLOGY 
London, Junk 29 to July 4, 1931 
This congress was the outcome of a movement 
(tarted by the Coautd International dUistoixe dee 
Scieneee, which was organised at Oslo in 1928 and 
whieh meets annually in Paris. Thu Comitd secured 
the cooperation of its parent body, the Comitd Inter¬ 
national dea Soienoee Hutonques, the History of 
Soienee Society, and the Newcomen Society for the 
Study of the History of Engineering and Technology, 
■nd was generously assisted by the British Govern¬ 
ment, the Soienee Museum, the British Museum, the 
Boyal Society end the Universities of Cambridge and 
Oxford. Official representatives were present from 
C* universities of twenty-five countries, and numerous 
■tiphes* from time universities and several others 
Xbt, MnghsM was held under the presidency of Dr. 
GjMffim Stags? (London), the vice-presidents being 
WfiW Otto Lorn (Genoa) and Dr. George Barton 


(Harvard). The following u the program of ses- 
sions and a summary of the papers. 


Inaugural Session, Monday, Junk 29 


The congress was opened by an address by the 
Right Honorable H B Leee-Smith, MP, president 
of the board of education, who expressed his belief 
that the greatest events in the history of the world 
had taken place in the realm of ideas, and partmu- 
larly in the ideas developed in the minds of men of 
science and technology The achievements of science 
and technology, he said, were now progreasing with 
sueh rapidity that the mind has become dased and 
bar almost lost the capacity for surprise He canted 
that soienee and technology were immeasurably benef¬ 
icent and at the same time completely merciless, fm> 
niahin g the world with fearful instruments of destruc¬ 
tion in war and with the means for saving the lives 


/Margaret 0. Ferguson, “Preliminary 
A QfWogical ud a Genetics! Study of Petunia," 
4««t, 4»#„ tt-29, No. IM, p. 137,1924-1928. 
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of the wounded. He raised the question whether 
the moral progress of mankind was keeping pace with 
the material development If not, another great war 
like the last would see the end of western civilization 
In his presidential address Dr Singer urged that 
the teaching of the history of science should replace 
the present history of conquest, asserting that the rise 
of science was the most important event in human 
history since the fall of the Roman Empire, and that 
text-books which did not say as much did not teach 
the truth The critical years which saw the founda¬ 
tion of the Royal Society, the publication of Hooke’s 
“Micrographia,” Newton’s work on prisms and his 
"Principia” wore, he asserted, generally referred to 
in school histones only m connection with battles 
At the close of the Monday session the members were 
received for tea at the Science Museum by the presi¬ 
dent of the Board of Education and Mrs Lees-Smith, 
and by Sir Henry Lyons (director of the Science Mu¬ 
seum) and Lady Lyons In the evening Dr and Mrs 
Singer gave a reception at the Royal Society of 
Medicine This was followed by an interesting and 
informative address by Professor E N da C An¬ 
drade, who impersonated in manner and dress Francis 
Hauksbee, F R S, who died m 1713 and was one of 
the pioneers m the study of electricity The address 
was based upon one originally delivered by Hauksbee 
under the title, "A Discourse with Experiments on 
Various Subjects, Giving an Account of Several Sur¬ 
prising Phenomena, Touching Light and Electricity, 
with many other Remarkable Appearances Not Be¬ 
fore Observed,” and was illustrated by experiments 
made by him, in which use was made of the original 
air-pump which he constructed In the course of the 
address Hauksbee’s prognostication of the incandes¬ 
cent electric light appeared Later in the evening 
there was an exhibit of material from Dr R C 
Clay’s collection of historical optical instruments and 
from Mr G H Gabb’s collection of Pnestley relies 
On Tuesday two sessions were held at the Science 
Museum The first was devoted to the topic, "Tbe 
Sciences as an Integral Part of General Historical 
Study,” with Professor Gmo Lorn (Genoa) as chair¬ 
man, the opening address being delivered by Professor 
G N Clark (Oxford) The former gave a general 
summary of the situation, after which the latter, 
speaking as one concerned mainly with international 
relations, showed the necessity for studying the his- 
toxy of technology if the problems of war, industry 
and transportation were to be understood, and as¬ 
serted that the fundamental principles of politics, 
philosophy and social organization could not be 
studied in isolation from those of science Addresses 
in the form of discussion of the major topic were 
then delivered Sir William C D Dampier-Whetham 


(Cambridge) divided history into four periods, (1) 
tiie picturesque (kings, battles), (2) legal and con¬ 
stitutional, (3) economic (the industrial revolution), 
and (4) that m which science stands supreme Pro¬ 
fessor A V Hill (London) compared for importance 
certain military achievements with contemporary sci¬ 
entific discoveries, such as the year of the middle of 
the Thirty Years War (1628) with the publication 
of tbe small Latin treatise of seventy-two pages, by 
Harvey, on the circulation of the blood, and he as¬ 
serted that the achievements of Darwin, Newton, 
Faraday, Maxwell and Rutherford had a more worthy 
claim m text-books for children than the events now 
chronicled Professor A M Mosharrafa (Cairo) 
spoke of the four characteristic aspects of contem¬ 
porary thought with respect to physical science—(1) 
the revolutionary aspect, (2) the tentative aspect, (3) 
the philosophic aspect, (4) the mystical aspect—and 
asserted that the method of science, in contrast with 
its outlook, has remained substantially unaltered Dr 
E J Holmyard (Clifton College, Bristol) called at¬ 
tention to the fact that the twelve large volumes of 
the "Cambridge Modern History” contain only fifty 
pages on the history of science 

The second session was devoted to the topic, "The 
Teaching of the History of Science,” Dr W H Welch 
(Johns Hopkins) acting as chairman The opening 
address (m French) was delivered by Professor Aldo 
Midi, permanent secretary of the Comitd Interna¬ 
tional d’Histoire des Sciences (Pans), who called 
attention to the fact that the educative value of the 
history of science in general culture has been recog¬ 
nized only recently, .that the science of to-day is only 
an instantaneous photograph of a present in per¬ 
petual development, and that the history of the sub¬ 
ject is bound to have a place in the regular courses 
in our schools The discussion was opened by Pro¬ 
fessor A E noath (University College, Swansea), 
who took for his thesis the statement that historical 
considerations gain in importance as science makes 
life more complex, and hence that the more the phys¬ 
ical sciences gam in importance, the greater the need 
to see them in wider perspective Professor A Wolf 
(London) sketched the story of the introduction of 
the history of science into the curriculum in London 
and stated some of the problems involved Professor 
David Eugene Smith (Columbia) spoke of the value 
of the history of mathematics in eliminating the ob¬ 
solete and in selecting appropriate substitutes He 
described the three-year course given by him prior to 
his retirement from active service Professor Q. 
Vetter (Prague) described (in French) tbe teaching 
of science in Czechoslovakia, speaking of the steps 
taken in the reform of the schools under the new 
regime. Dr F H Hayward (inspector, London) 
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proposed the introduction of “Celebrations of Sci¬ 
ence” in the schools, the purpose being to keep spe¬ 
cialists in science in contact with the vast and grow¬ 
ing knowledge of other branches, and the general 
public in contact with the growth of science Pro¬ 
fessor M Stephan!des (Athens) spoke (in French) 
on the history of the sciences in Greece, calling atten¬ 
tion to the danger of its becoming merely archeologic 
in its nature He described the general plan of his 
course Mr F S. Marvin (Cairo) described three 
channels by which the history of science may profit¬ 
ably be taught—(1) by incorporating it in courses 
in general history, (2) by class and laboratory work 
in historic experiment and discovery, and (3) by spe¬ 
cial courses in the history of the sciences already 
studied—and spoke of the advantages and disadvan¬ 
tages of each Mr Thomas Greenwood (London, 
Birkbeck College) presented the claims of mathe¬ 
matics as a necessary constituent element of both phi¬ 
losophy and technology, stressing the demands of phi¬ 
losophy M Emile Meyerson spoke (in French) 
upon the efforts made in the past to consider the 
relation of science to history and urged the necessity 
of training teachers to meet the present needs. 

Some interest was aroused in the Tuesday meet¬ 
ing by the request of the Soviet delegation that five 
of its members might be heard Each delivered a pre¬ 
pared address and thiB, with various others of mem¬ 
bers of the delegation, was circulated in printed form 
to all present at the congress The general nature of 
these addresses (eleven m number) may be ini erred 
from the following quotations from one of those most 
forcefully presented, that of Professor M Rubin¬ 
stein (Moscow Institute of Economics) 

The relations between science, technology and ecn 
nomics under the conditions of capitalistic society and 
under the socialistic system that is being built up in the 
Soviet Union, are distinctly different and in many re 
spects, diametrically opposite The capitalistic system 
of production and social relations is antagonistic by its 
very nature Along with its growth and development 
there goes on the development and growth of the pro 
foundest intrinsic contradictions that are manifest in all 
branches of human existence without exception. 

The social system for one sixth of the world has now 
become Socialism. And one can not understand any 
thing about the future perspectives of science and tech 
nology as well as about the perspectives of their inter¬ 
dependence, without the study of the laws of development, 
of the struggle and growth of the new socialistic Bystem 
of social relations 

That each of these papers was manifestly a con¬ 
tribution to Soviet propaganda of socialism, rather 
than to the history of science and technology, does 
net detract from their interest. 


On Wednesday and Saturday there were no sessions 
of the congress, a large number of the members visit¬ 
ing Cambridge and Oxford, respectively, being enter¬ 
tained at luncheon and tea at various colleges There 
was also an Independence Day Luncheon at Univer¬ 
sity College, London, on July 4 

On Thursday the session was devoted to the “His¬ 
tory and Contemporary Interrelationship of the Phys¬ 
ical and Biological Sciences,” under the chairmanship 
of Professor William Ritter (California) The open¬ 
ing addresses wero delivered by Professor J S Hal¬ 
dane (Oxford), Dr E S Russell (Board of Agri¬ 
culture) and Dr Joseph Needham (Cambridge). 
Professor Haldane expressed the view that in the 
study of each example of life we are confronted by 
experiences which can only be interpreted as the 
manifestation of a persistent and indivisible unity, 
recognized quite naturally and in common language 
os the life of the organism and the stock to which 
it belongs, and showing itself in endless coordinated 
details of form, environment and activity which ex¬ 
press it In physical science we are dealing with 
what we interpret as separable material parts and 
events, but in biological science we are dealing with 
what we can never interpret m this way, since the 
parts and events are manifestations of the coordinated 
whole which we call the life of the organism When 
Galileo took the first definite steps towards a physical 
interpretation of our experience he entered upon what 
proved an extraordinarily fruitful path, but he made 
a mistake by assuming that his interpretation was 
“objective” or represented fundamental reality It 
has been accepted generally by the scientific world up 
to the present time, but has made any satisfactory 
scientific treatment of biology impossible Dr Russell 
was also of the opinion that the influence of the 
physical sciences on biology has been, on the whole, 
unsatisfactory The doctrine of Descartes, that ani¬ 
mals may, and for the purpose of Boience should, be 
treated as automata, has prevented the development 
of a real science of animal behavior and hence of 
animal ecology Dr Needham joined in objecting to 
an interpretation of biology from the purely physical 
standpoint. Any such demand implies the physics of 
the future and not only the physics of to-day The 
speaker adduced various illustrations to establish his 
thesis All through the history of biology we see the 
pendulum swinging backwards and forwards between 
more or less crude mechanism and belief m physics, 
on the one hand, and more or less crude vitalism and 
the skepticism of physics, on the other Dr J R 
Woodger (London) stated that the attempts to under¬ 
stand relationships between physical and biological 
sciences have been vitiated by the long-drawn-out 
•caudal of the metaphysical quarrels between mechan- 
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ista and vitalists. He called attention to the method 
of procedure necessary to lead to safe conclusions, 
paying a tribute to the work of such scholars as 
Whitehead and Russell Professor Lancelot Hogben 
(London) called attention to the fact that there was 
never a time when biologists were more confident of 
the usefulness of physico-chemical methods in arriving 
at conclusions as to the behavior of organisms, or 
when there was such wide-spread alarm at the philo¬ 
sophical consequences of admitting that this is the 
case. This contradiction is due m part to the ecclesi¬ 
astical origins of Western culture and partly to con¬ 
temporary social unrest In our generation material¬ 
ism has become the official creed of 190,000,000 
people, but among men of science the mechanistic 
tradition is not at present fashionable in spite of its 
growing strength in laboratory practice Mr L L, 
Whyte called attention to the new type of funda¬ 
mental law established by recent atomic theory, par¬ 
ticularly with respect to the quantum theory, which 
became estabilized in 1927 and has not seriously been 
modified in the last four years 

Professor L G M Baas-Brcking (Leiden) asserted 
that infinity and limitation m space and time, con¬ 
tinuity and discontinuity, free will and predestina¬ 
tion and the existence of Qod were kindred and basic 
antimonies which could perhaps be derived from one 
another, and that a synthetic solution for one might 
solve the whole. 

The session on Fnday was devoted to the topic 
“The Interdependence of Pure and Applied Science” 
the chairman being Sir Henry Lyons, director of the 
Science Museum There were two opening addresses, 
the first by Sir W Napier Shaw and the second by 
Professor William McDougall The former consffl- 
ered the expansion of the Soor&tic distinction between 
pure and applied science to express the development 
of science in terms of (1) an observatory for the ac¬ 
quisition of experiences, (2) a laboratory for the 
formation of ideals, (3) a library for the develop¬ 
ment of cooperation, and (4) an arena for exposition 
and discussion. 

In the discussion, Professor Dannemann (Bonn) 
stated that a great part of the deliberations were 
concerned with the question of how natural or tech¬ 
nical subjects may be connected with their history 
He was convinced that the general synthesis or com¬ 
prehension of the sciences and their connection with 
the history of civilization must be the work of one 
man, and such a work he has already planned Pro¬ 
fessor C H Desch (Sheffield) deplored the fact that 
popular interest lay rather in the applications of sci¬ 
ence than in science itself. The continuity of scien¬ 
tific discovery is the important thing, far inventions 
are the result of long preparation in pure science. 


Professor F. G. Donnan (University of London) was 
of the same opinion and urged the encouragement of 
theoretical study in the field of industry Mr R. V. 
Vernon (Colonial Office) joined the preceding speak¬ 
ers m the hope that pure science might be encour¬ 
aged without direct interest m its applications. In 
particular he expressed appreciation for the attitude 
shown in government service. Dr O Windred called 
attention to the many examples of the manner in 
which pure science has produced discoveries of great 
practical value in the field of electrical theory. 
Among others was the case of Oersted’s observance 
(1820) of the magnetic effect of an electric current, 
followed by the work of Biot, Bavart, Amp&re and 
Maxwell Mention was also made of the theoretical 
work of Kelvin, Maxwell, Chasles, Faraday, Stokes, 
Wilhelm Weber, Sir J J Thomson, KenneUy, Heavi¬ 
side, H von Helmholtz, and others Dr Mane C. 
Stopes (London) spoke upon the relation of pure 
science to the study of the coal situation. Dr. A. 
Joffe (Leningrad), one of the Soviet delegates whose 
papers were issued in pamphlet form, confined him¬ 
self more closely to the scientific question than some 
of his colleagues had done and specified clearly eight 
problems “forgotten by physicists yet of importance 
to technique” Of these the first was “A reversible 
oxidization of coal” which, he stated, “could three or 
four times increase the energy available for technical 
purposes.” 

Abstracts of papers were also circulated, including 
one by Messrs. H EL Stapleton and Hidayat Husain, 
“Report on the M& al-Waraqi,” an unpublished work 
of the tenth century on alchemy and its relation to 
later European treatises. Dr. 8. V. Larkey (Cali¬ 
fornia) reported on his studies in the field of early 
English medicine and biology A statement as to the 
project for the publication of Newton’s correspon¬ 
dence was also circulated, suggesting that 1942, the 
tercentenary of the birth of Newton, would be on 
appropriate tune for the work to appear. Circulars 
relating to the proposed scientific section of the Chi¬ 
cago Centennial Exhibition of 1933 were also dis¬ 
tributed. 

Mention should also be made of the exhibit m the 
British Museum relating to the First Century of Sci¬ 
ence m England (Bruno to Newton, 1584-1687). 
Printed works of twenty-eight scientists were shown. 
A special catalogue of the portraits of scientists in 
the National Portrait Gallery was also issued. 

Numerous visits to places of interest in London 
wore planned and several receptions were given, 
notably those at the Royal Society by the president. 
Sir Frederick Hopkins, and Ledy Hopkins; at Sue ' 
Royal Institution by the president dfkd managers { ok' 
the Iwtitttte of EiitorM Sememh, *« dtitim 
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ud oonnmttM; at tiw Royal College of Physicians, On Pridey evening a banquet was held at which 
by Lord Dawson, of Penn, and Lady Dawson, and the various delegates spoke. 

one by Dr. and Mrs. Singer, as already mentioned David Euoitob Smith 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A TRIPLE-SPECTRUM DISCHARGE TUBE are obtained if large-sized wire is used for all eleo- 


The mercury-vapor lamp is probably the most gen¬ 
erally useful light source for spectroscopic, optic and 
general instruction laboratories Many times, how¬ 
ever, the supply of lamps is not equal to the demand, 
and the availability of inexpensive substitutes is very 
desirable For thiB reason the possibilities of the elec- 
trodeless discharge Mere investigated, and it was 
thought that the results obtained might be of general 
interest 

A pyrex glass tube A about 20 cm long and 4 cm 
m diameter was provided with a side tube B and a 
“sucked-in” thin glass end C 1 Ten grama each of 
zinc, cadmium and mercury were placed in the tube 
The tube was placed m an oven and baked at 450° C 
for several hours, while the gases in the tube were 
removed by a mercury diffusion pump During the 
baking-out process the mercury was kept in B, which 
was arranged to be out of the oven Just before the 
tube was sealed off at D, the mercury was distilled 
from B to A 

The completed tube was mounted in an asbestos box 
equipped with two "Olo-coils" as shown in the figure 



Fig 1 


A hehx of 8 tnms of No 8 copper wire was placed 
around A. The hehx was connected in senes with a 
variable spark gap and the secondary of a 1 KVA 
Thordavsoa transformer Three Leyden jars were 
Connected in parallel with the helix. The variable 
tparit gap, which was enclosed in a sound-proof box, 
te Cftfienttal to obtain a discharge which fills the entire 
iulfe In order to prevent the mercury from deposit¬ 
or on fi whtteth* tube te in operation, the helix 
extend w*B to the end of the tube. Beet results 
*CL M- *Uck, J 0. A A., 18,188,1889. 


tncal connections 

Three quite distinct types of discharge may be ob¬ 
tained with this tube. 

(1) If all the mercury is left in A and the tube 
slightly wanned, a discharge quite comparable in 
intensity to ordwary mercury ares results Mercury 
and zinc ^nes ^are prominent In the present case the 
thin glass window transmitted with great intensity 
ultra-violet radiation to 2,536 Ang. 

(2) By heating the tube strongly a large part of 
the mercury may be distilled to B and the discharge 
becomes bright green In this case the visible spec¬ 
trum consists largely of the strong mercury lines and 
the cadmium triplets 

(3) If practically all the mercury is distilled to 
B, the tube may be operated to give a very steady 
discharge even when cold. In this case mercury, zme 
and cadmium lines are present The cadmium red 
line—the international standard—appears quite 
strongly under these conditions* 

The result is an inexpensive but brilliant light 
source which transmits the ultra-violet well and which 
produces lines extending well into the red—facts 
which make the tube desirable for spectroscopic cali¬ 
bration The lines are very sharp, since the tube 
may be operated at low temperatures and the Dop¬ 
pler effect is small r William Shaw 

Oobniu* University Gborgk B. Sabins 

THE ADJUSTABLE DOUBLE SLIT 

Mb. R William Shaw recently (Science, Vol 73, 
April 24, 1931) described an ingenious mechanism 
permitting the continuous variation of the distance 
between two optical slits A more complicated ap¬ 
paratus with means for adjusting also the widths of 
the two ahfs was devised by L. E Dodd and G H. 
Jung- (J- 0 S. A. and R S I, Vol 15, p 181, 
1927 ) Adjustable double slits have been used chiefly 
for laboratory repetition of Michelson’a stellar inter¬ 
ferometer experiment. 

The special problem of the adjustable double slit 
is, as Shaw points out, that of keeping the varying 
space between the slits dosed Shaw accompHshee 
this by sliding between the slits a tapering brass 
plate; Dodd and Jung employ a rolling curtain, annu¬ 
lar to a window shade. 

A method need here with success may be worthy 
of caemrd on account of its simplicity* Two thin, 
wdaapfalaf plates, which may be of either cardboard 
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or brass, are hinged together along one edge and the 
hinge made light-tight by a backing of black paper. 
The free edges opposite the hmge are attached respec¬ 
tively to the inside jaws of the two slits As the slits 
are caused to recede from or to approach each other 
these plates open and close like a book When used 


as in the stellar interferometer the back of the book 
is directed away from the telescope objective and is 
out of the way of all other parts 

Paul Kirkpatrick 

Department op Physics, 

University op Hawaii 


SPECIAL ARTICLES 


FURTHER OBSERVATIONS ON AN INHIB¬ 
ITOR PRINCIPLE ASSOCIATED WITH 
THE CAUSATIVE AGENT OF A 
CHICKEN TUMOR 1 

In recent communications 2 attention has been 
called to certain evidence indicating the presence of 
an extractable principle in a chicken tumor, which 
tends to inhibit the activity of the causative agent in 
the transmission of this tumor The present report 
deals with some additional properties of this inhibit¬ 
ing agent 

The most satisfactory source of this material has 
been found to be the desiccate of a relatively slow- 
growing Chicken Tumor I A solution is prepared 
by extracting the desiccate with water, filtering 
through paper and then heating at 55° for 30 minutes 
to destroy the tumor-producing factor in the extract 
This material, mixed with equal volumes of various 
concentrated, highly active fresh tumor extracts, 
shows a marked inhibiting action The results of 69 
test inoculations showed complete neutralization of 
the activity, with no tumor formation, in 69 cases (86 
per cent) The remaining 10 cases gave evidence of 
considerable inhibiting activity, in that the resultant 
tumors were, without exception, much smaller than 
the controls The 30 control inoculations of the fresh 
extract in every instance resulted in actively growing 
tumors It was iurther observed that heating of the 
extract to 65° or over damaged or destroyed the in¬ 
hibiting action* 

An extract of Chicken Tumor 10, a slow-growing 
fibrosarcoma, heated to 52° C, has been found to in¬ 
hibit the development of Chicken Tumor I, a rapidly 
growing tumor The results of 31 tests gave complete 
neutralization in 8 coses (26 per cent), and the aver¬ 
age size of the tumors in the remaining animals was 
definitely smaller than in the controls The latter 
group showed 100 per cent of actively growing 
tumors 

i From the Laboratories of the Rockefeller Institute 
for Medical Research 

a Jas B Murphy, O, Helmer, A Claude and E Sturm, 
Science, 73, 266, 1631, Jas B Murphy, Trans Assoc 
Amer Physicians , May, 1931 (in press), M J Sitten- 
field, A S Johnson and J. W* Job ling, Proc Boc Sap 
Biol and Med, 28, 517, 1931. 


The outcome of the above experiments suggested 
that the inhibitors might not be so specific in their 
activity os the etiological agents On the basis of 
this possibility, tests have been made on the action of 
the inhibitor on transplantable mouse sarcomas One 
of the standard tumors, designated as 180, a sarcoma 
which gives a high percentage of takes and rarely if 
ever retrogresses when once established, was selected 
for the first test Of 94 inoculations of tumor cell 
suspension, mixed with equal volumes of chicken 
tumor extract previously heated to 65° C, no tumors 
developed in 83 cases (88 per cent) In the control 
group of 70 inoculations of the same tumor cell sus¬ 
pensions diluted with Ringer’s solution, there were 15 
eases (21 per cent) which developed no tumors 
Further controls with extracts of chicken liver and 
brain, with normal rabbit and ehicken serum, and 
with the chicken tumor extract heated to over 65° G 
gave no significant variation in the number of takes 
or in the growth rate of the tumor from those shown 
by the other controls. The few tnmors which oc¬ 
curred in the first group, resulting from the inocula¬ 
tion of tumor cells and inhibitor, were smaller than 
in the controls and tended to become stationary after 
the first week, or to grow very slowly. 

Similar tests have been made on another mouse sar¬ 
coma, S/37, which is more rapidly growing than 180, 
generally killing the animal m from two to three 
weeks An insufficient number of animals has been 
used to justify a final conclusion, but the general in¬ 
dications are that the chicken tumor extract reduces 
the number of takes and slows the development of the 
tumor in a significant percentage of inoeulated ani¬ 
mals Additional tests are in progress with this 
tumor and on a mouse carcinoma and on a rabbit epi¬ 
thelioma. With the latter two neoplasms the prelim¬ 
inary experiments show little indication of any re¬ 
tarding action by the “inhibitor w 

It is considered that the action of the inhibitor on 
the chicken tumor agent is probably a neutralizing 
phenomenon With the mouse tumor the possibility 
exists that the result may be due to an incidental en¬ 
zyme m the chicken tumor extract, which damages 
the tumor cells The fact that the treated mouse 
tumor cells appear to multiply for a few days after 
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inoculation and the absence o£ any signs of damage 
to the host tissues at the site of inoculation are, how¬ 
ever, some indications that this is not the correct ex¬ 
planation. 

JlMES B Murphy 
Ernest Sturm 

HUMAN SERUM, AGE AND MULTIPLICA¬ 
TION OF HOMOLOGOUS FIBRO¬ 
BLASTS 1 

The experiments of du Nouy 8 have shown that the 
rate of cicatrization of a sterile wound is a function 
not only of the area of the wound but also of the 
age of the patient Simply stated, the area of the 
wounds being the same, the rate of repair is faster 
in young individuals than in old Later work by 
Carrel and Ebeling,® and by Baker and Carrel, 4 has 
demonstrated that these findings may be explained on 
the basis of progressive physico-chemical changes 
which take place in the blood plasma during the life¬ 
time of the individual These authors have shown 
that the inhibiting action of homogenio and hetero¬ 
genic serum on the growth of pure cultures of chicken 
fibroblasts is directly proportional to the age of the 
animal from which the serum is taken This process 
of aging, which advances more rapidly during early 
life, is due, m part at any rate, not only to the loss 
of growth-activating substances, but also to an in¬ 
crease in concentration of inhibiting proteinB and 
lipoids, particularly the latter The curve represent¬ 
ing the increase of these substances resembles the 
curve of the index of cicatrization, of du Nouy’s 
formula, as a function of the age of the individual 
After extraction of the lipoids, the remaining pro- 
teinB are found to be far less inhibiting than the 
whole serum Also, when the serum of an old fowl 
is diluted so that its protein concentration corresponds 
practically to that of a young fowl, its growth-inhibit¬ 
ing power, although markedly decreased, is still higher 
than that of the serum from the younger animal 
Carrel* has also shown that the toxic substances 
which characterize old age are being continuously 
secreted by the tissues Their progressive accumula- 

i From the Laboratories of The Rockefeller Institute 
for Medical Research 

*P L du Nolly, * ‘ Cicatrization of Wounds III The 
Relation between the Age of the Patient, the Area of 
the Wound, and the Index of Cicatrisation,*’ J Expet 
Med 24 461 (Nov) 1916 

•A. Carrol and A H Ebeling, “Antagonistic Growth 
Frineiples of Serum and Their Relation to Old Age, 11 

Exper Med 88 419 (Oct) 1923 

4 L E Baker and A Carrel, “Effect of Age on 
Serum Lipoids and Proteins,” J. Exper Med 46 805 
<BW>.) 1087. 

5 A Carrel, “Diminution artifieielle de la concentra¬ 
tion des protdines du plasma pendant la vieiHesse,” 
C, M, de la Boo. de liol 90* 1005 (April 12) 1924. 


tion in the blood is not the result of look of elimina¬ 
tion from the circulation, it is rather an expression 
of the condition of the tissues. When the blood 
plasma was removed from old dogs by plasmaphaere- 
sis, and was replaced by Tyrode solution, their 
serum was less inhibiting for a short time thereafter, 
but rapidly regained its former characteristics as the 
plasma was regenerated by the tissues This recov¬ 
ery took place too rapidly to allow of a definite 
modification of the tissue cells 

The experiments here to bo reported bring addi¬ 
tional evidence of a confirmatory nature by demon¬ 
strating a striking contrast between the action of in¬ 
fant and adult sera on colonies of human fibroblasts 
cultivated in vitro The fibroblasts were derived from 
a subcutaneous rheumatic nodule removed at biopsy 
from a seven year old male, and have been cultivated 
for three months m flasks on a medium consisting of 
a mixture of 20 per cent adult human serum and 
80 per cent chick embryo tissue juice When the 
experiments were made, this strain had been culti- 
\atcd for almost two months and had been subdivided 
and transferred seven times The cultures selected 
for the experiments were divided and the two halves 
of each were placed m separate flasks One half of 
each was treated regularly with serum obtained from 
a 14 months old infant and the other half with serum 
from a 27 year old adult In order to intensify the 
effect of the sera to be compared, the usual pro¬ 
portions were reversed so that the mixture consisted 
of 80 per cent scrum and 20 per cent chick embryo 
juice The results obtained from three such experi¬ 
ments whteh were made simultaneously, and with the 
same materials, have been averaged and presented in 
Fig 1 It may readily be seen that the cultures 



Days 

Fio 1 Comparison of the rate of growth of human 
fibroblasts m the sera of a 14 months old infant and a 
27 year old adult I = infant’s serum, Asadult serum 

treated with the infant’s serum attained an area in 
ten days which was over 150 per cent greater than 
that reached by those treated with adult serum. 

The author wishes to express his gratitude to Dr. 
Currier McEwen and Dr Bernard Benjamin, of the 
Hospital of The Rockefeller Institute for Medical 
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Research, for material used in connection with the 
experimental work. 

Raymond C Pabksr 

The Rockefeller Institute, 

New York, N Y 

A PRACTICAL TEST FOR POTENCY OF 
EXTRACT OF CORPORA LUTEA 

The large amount of work which has been done, in 
the last few years, upon extracts of corpora lutea, 
and the results of that work, have urgently called for 
a suitable test for potency Corner's and Allen's 1 
studies on progestational proliferation in the rabbit, 
resulting from the physiological action of their extract 
of the corpuB luteum, and Hisavrfs tncfc Leonard's 1 
similar results, provided a useful test, but one which 
had several practical objections, arising primarily 
from the relatively large size of the test animal, and 
the consequent expense of obtaining and maintaining 
the animals and of making the tests 

To overcome these objections, W M Allen 8 at¬ 
tempted to transfer the application of this technique, 
using rats as test animals As a result of thorough 
studies, he concluded that “The histological alterations 
of the rat’s endometrium during pseudopregnancy are 
insufficient to warrant the use of these changes os a 
test for oorpus-luteum extracts” At the same time 
we obtained wholly confirmatory, though as yet un¬ 
published, results in this laboratory We also had 
similar results in studies conducted on the uterus of 
mice 

The results of our studies upon histological changes 
in the vaginal mucosa of mice have, however, been 
very satisfactory, and we now present some of them 
as the basis of a practical test for potency of extracts 
of corpora lutea. 

From histological studies made upon the vaginae of 
19 normal mice in different stages of the oestrous 
cycle, and of pregnancy, it was apparent that the 
normal changes in the histological picture of the 
vagina of mice is similar to that described by Long 
and Evans 4 for the rat 

Histological changes of the vaginal mucosa, com¬ 
parable to those occurring during pregnancy, were 

i G W Corner and W M Allen, “Physiology of the 
Corpus Luteum II Production of a Special Uterine 
Reaction (Progestational Proliferation) by Extracts of 
the Corpus Luteum," Am Jour Physiol , 88, SS6, 1989. 

* F L Hisaw and 8 L Leonard, “Relation of the 
Follicular and Corpus Luteum Hormones in the Pro¬ 
duction of Progestational Proliferation of the Rabbit's 
Uterus," Am Jour Physiol, 92, 574, 1980. 

*W M Alim, “I Cyclical Alterations of the Endo¬ 
metrium of the Rat during the Normal Cycle, Pseudo- 
pregnancy and Pregnancy II Production of Deciduo- 
mata during Pregnancy,'' Anat £eo, 48, 65, 1931 

4 J 4 A. Long and H. HcL Evans, “The Oestrus Cycle 
la the Rat and its Associated Phenomena," Memoirs of 
the University of CaL, Vot 6, 1988 


found when normal, adult, nnnfmtod, female moss were 
treated, just after oestrus, with an extract of corpora 
lutea, in all of 13 test animals, treated with daily in¬ 
jections of extracts for periods ranging from 3 to 
14 days For test purposes, however, it is recom¬ 
mended that periods of more than 7 days be used. 

At present we recommend the following test* Be¬ 
ginning the day after oestrus, make daily injections 
of 0 25 cc of corpus-luteum extract per test animal 
for a penod of 9 to 14 days. The vagina, upon be¬ 
ing preserved, sectioned and stained, according to the 
usual histological technique employed in such eases, 
will show, with an extract potent for maintaining 
pregnancy in ovanectomused, pregnant animals, a 
histological picture characteristic of pregnancy, t*e, 
absence of comifled epithelium and of infiltration of 
leucocytes, presence of vacuolixation of the superficial 
and middle cell layers, mucous transformation, at 
cetera 

This test has several obvious advantages The test 
animals are small, easy and inexpensive to obtain 
and maintain, and the test occupies a relatively short 
penod Furthermore, 2 to 3 oes of extract is suffi¬ 
cient to make a test upon one animal It may even 
be that a smaller dosage than that of 0 26 cc. per day 
will be found to be effective, as the minimal effective 
dose has not yet been ascertained Expenenoed 
workers will also probably find that the penod of 
time recommended for the test may be reduced with 
safety 

The extract used in these tests was one prepared 
by Dr J J Fftffner, and has been the bams of much 
of our work upon the physiology of corpus-luteum ex¬ 
tract It is similar to Corner and Allen's extract, 
save that methyl alcohol is used in place of ethyl 
alcohol as the first extracting agent 

Similar tests made as controls upon five animals 
with Swingle and PflffnerV extract of the adrenal 
cortex did not bring about a pregnant appearance of 
the vaginal mucosa in non-pregnant mice. 

Reginald G. Harris 
Dorothy M. Nswvan 

The Biological Laboratory, 

Cold Spring Harbor, L. I, N. Y 
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THE FUNCTION OF RESEARCH IN ENGINEERING 

EDUCATION 1 

By Professor DUGALD C JACKSON 

MASSACHUSETTS INSTITUTE Or TECHNOLOGY 


to sift the grain from chaff, 

Get truth and falsehood known and named as such 

More than thirty-five years ago Dr Robert II 
Thurston, then director of Sibley College, was a guest 
at the University of Wisconsin where I was a youth¬ 
ful and rather new member of the faculty trying to 
build up suitable laboratories of electrical engineer¬ 
ing with inadequate funds. We had much extempori¬ 
sation by teachers and students in the use of equip¬ 
ment This brought to the surface the peculiarities 
of each piece of apparatus used in unusual relations, 

1 Address delivered at opening session of thirty- 
ninth annual meeting of the Society for the Promotion 
jf Engineering Education, Lafayette, Indiana, June 17, 
1981. 


and we were having a grand time experimentally 
determining the reasons for various observed phe¬ 
nomena which hitherto had not been fully explained 
Dr Thurston walked about our few and meager 
machines while I told him what we were doing with 
them and how they served as elements of student 
work Then he simply remarked that he was ple&Bed 
to find us “carrying on so much research” 

I confess that this remark of his struck me with 
rather profound surprise and the impression that it 
gave me is still rather vivid We (the teachers and 
students in electrical engineering) were testing and 
investigating various strange or unfamiliar effects, 
but this was all in course of satisfying our curiosity 
regarding unexplained features of the instrumental!- 
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ties in our field of engineering life. I presume tbit 
none of ub bed thought of it as "research” Research 
at that time rested in my mind as something leading 
up to a multiple volume treatise like Faraday’s "Ex¬ 
perimental Researches”, Maxwell’s "Electricity and 
Magnetism” or Helmholtz’s "Sensations of Tone”, 
or perchance culminating in revolutionary discovery, 
like Faraday’s researches m electromagnetic induc¬ 
tion or Newton’s investigation of motion and gravita¬ 
tion Our activities were simple investigations ear¬ 
ned on to satisfy inquiring minds and executed in 
the daily life of a group of students prepanng them¬ 
selves for their professional work If these activi¬ 
ties were research, it seemed an inevitable conclusion 
that research is a part of engineering education The 
conclusion is sound Research not only has a func¬ 
tion in engmeenng education, but it is more, it is 
an integral part of properly conceived engineering 
education 

The recorded early part of the lives of Michael 
Faraday, Joseph Henry, George Stephenson, Alex¬ 
ander Holly and a host of others to whom we are 
indebted for the present status of engmeenng and 
the engmeenng industries shows plainly that the 
pnncipal quality of their education, which pnmanly 
was self-education, arose from just such activities as 
were characterizing the electrical engmeenng labora- 
tonea m the University of Wisconsin to which I have 
referred It was truly education to such men—m 
some instances almost the only education they se¬ 
cured in youth, it also was research of moderate 
order and Dr Thurston was nght in dubbing as 
research the activities going on in our Wisconsin 
laboratones 

However, I prefer to call such rudimentary or 
elementary research an exercise of the sprnt of in¬ 
quiry or scientific cnnosity, and make the latter a 
definite feature of engmeenng education, to which it 
pertinently belongs Phenomena and their interrela¬ 
tions command the engineering life, which is thus 
distinguished from the more anthmetical life of a 
merehant-pnnoe or a country banker Inquiry re¬ 
garding phenomena may be analytical m character, 
calling for pencil and paper It perchance may be 
philosophical in nature^ calling for argument or 
debate But such inquiry is most fruitful when 
originally unfolded m the laboratory, or the validity 
of its analytical or philosophical conclusions have 
been tested there The laboratory of physical experi¬ 
ment is an eminent aid to the analytical and philo¬ 
sophical inquiries by affording pragmatic tests of the 
soundness of original analysis or philosophical syn¬ 
thesis, besides also of itself being a place for original 
discovery. Words alone are not enough The indi¬ 
vidual must exercise the habit of seeing and investi¬ 
gating for himself. 


Joseph Henry one fame nicely stated in words One 
of those platitudes that ought to be commonplace 
elements of every engmeenng teacher’s processes, but 
too often are forgotten because they are only plati¬ 
tudes "There is a great difference between reading 
and study, or between the indolent reception of 
knowledge without labor, and that effort of mind 
which is always necessary w order to secure an im¬ 
portant truth and make it fully our own” The 
crystallized hindsight of the printed text-book page 
and the conventional classroom lecture do not alone 
stimulate most minds to the necessary effort; but a 
ready instrument for such stimulation lies m the 
practice of investigation earned out under sympa¬ 
thetic counsel and direction by suitable leaders For 
sufficiently advanced students the seminar consisting 
of a student group, carrying on research under the 
guiding influence of lectures by a professor, mutually 
discussing their inferences and conclusions, also per¬ 
haps testing them in the laboratory, and writing dis¬ 
sertations summarizing results of their inquiries, is 
a practice of proved success in higher education 

This is an age when most intellectual individuals 
prefer to command a great project rather than to 
inscribe a Greek verse, and this mental attitude has 
brought large rewards to the common people of the 
world as well as to the individuals who have dared 
on their behalf to deal with nature in new ways 
The fine arts and the decorative arts lose no distinc¬ 
tion by sharing their pedestal with the produots of 
creative-minded men who concentrate their attention 
on those things that contribute to the physical welfare 
of the humad race Indeed, this sharing has brought 
to the graceful arts an incense of appreciation which 
has steadily broadened without sacrifice to its depth 
The scientists and engineers lead the van of the dar¬ 
ing ones, but none will "dare” except he possesses an 
investigatory spirit and a resourceful mind. If for¬ 
mal education is to do much for such men in their 
youth, as we claim is a prime object of engmeenng 
education, the education must be directed to research 
of the vanefaes that encourage the spirit of inquiry 
and add to the store of intellectual and manipulative 
resource Lacking this, our disciples will not be 
among those who lead in the conquest of unknown 
regions and the marginal areas that face the engineer¬ 
ing industries—which conquest may, decade by dec* 
ade, confer yet larger and more widely-spread bene¬ 
fits on the common members of the human race 
Book learning, and instruction about facts of nature 
and man, are a background for stimulating intelli¬ 
gence and arousing ambition, but alone they are static 
and insufficient to stiffen the students’ backbones 
and inspire them to balanced initiative, originality 
and self-reliance 

The boon of such stiffening and inspiration, along 
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with taverns in the joy* of aaoomplishment, may be 
ooniemd on otxr students by leading them into the 
paths of research, minor and easy paths at first but 
becoming more excitingly difficult according to the 
advancement of each student. The achievement of 
this process is difficult Nevertheless, experience 
shoWfr that the effort is worth while and observation 
indicates that the greatest centers of engineering 
education have become great and attractive to ambi¬ 
tious students because of willingness in those centers 
to make the effort. 

Such reflections are fully supported by experience 
and observation They may be verified by examples 
The department of electrical engineering at the Mas¬ 
sachusetts Institute of Technology and the like de¬ 
partment at Cornell University share the honor ot 
directing the earliest established formal curricula m 
electrical engineering The world's practice in this 
field has largely grown from these two examples. 
These early curricula were both established in the 
academic year 1882-3, one late in 1882 and the other 
early in 1883, and students in each first received 
degrees in course in June, 1885 In those days the 
action of electncal machinery was not altogether 
understood and often was crassly misunderstood, the 
characteristics of electnc circuits under transient 
conditions had not been extensively explored, equip¬ 
ment was meager, instruments for measurement 
were inadequate, text-books were not available, and 
instruction, as a matter of necessity, was by the 
seminar type of study and investigation earned on 
tiy students under direction of the professors Some 
lectures were provided, but mostly the students 
studied the character of machines, instruments and 
circuits in the laboratories and reflected on the pos¬ 
sibilities and consequences of modifications Much 
extemporisation was exercised to demonstrate the 
results of changes in combinations. If a machine or 
device was lacking and could not be borrowed in 
some form, students made it The data for complete 
mathematical analysis were lacking, and the possibili¬ 
ties of many forms of analysis, now in common 
engineering use, were only showing over the honson 
as an absorbing stimulus to individual ambition and 
study The setting was one of vital and whole-souled 
intellectual interest Examining the rosters of men 
who were in the early classes of these two courses 
discloses a notably high proportion of their members 
who became of high place in electncal engineering 

At a somewhat earlier date President Morton, Pro¬ 
fessor Thurston, Professor De Volson Wood and their 
associates at Stevens Institute of Technology were 
developing a similar situation in mechanical engineer¬ 
ing* In that penod Professor Thurston established 
n laboratory for investigation in the engineering 


sciences. Nowadays we would oall it a research 
laboratory. These men were trail breakers m me¬ 
chanical engineering education, and it may be signifi¬ 
cant that the roster of early graduates of Stevens 
now reads like a “Who’s Who” in Mechanical 
Engineering The influence of those graduates dur¬ 
ing the unfolding of American industries has been 
tremendous and magnificent Still earlier, a devoted 
group at Rensselaer Polytechnic Institute worked 
through a similar development penod in civil engi¬ 
neering education, and the large influence ultimately 
impressed by their students on Amencan engineering 
is sufficiently well known 

These examples are typical and selected without 
overlooking the mentonous results from other early 
engineering schools and curricula established in the 
last half of the nineteenth century Perhaps the 
interesting influence in chemical engineering of the 
courses of study in that branch that came into being 
a quarter of a century ago, or thereabouts, partly 
arises from a similar set of conditions growing out 
of applications of science in newly growing indus¬ 
tries, which stimulated inquiring minds and led in¬ 
struction through the paths of investigation 

Many of our present students will be inspired to 
mature performances just as notable as those of their 
predecessors, but can we unqualifiedly assert that 
those thus achieving will comprise an equally large 
proportion of the present generation of students os 
in the examples above referred tot I think that it u 
generally agreed that the answer to thiB question is 
“No ” It may be lightly commented that now there 
are more students m the engineering schools and that 
they are less ambitious and scholastically less well 
prepared to pursue their courses of study m engi¬ 
neering, but this is not a sound rebuttal There 
now are more engineering schools and many more 
professors employed in them, compared with the 
numbers at the close of the nineteenth centuiy Are 
we ready to concede less intellectual vitality, devo¬ 
tion and ability in the individuals of our group of 
teachers than in the corresponding group of forty 
years agof That would be an ignominious confes¬ 
sion In my opinion there is as much intellectual 
vitality, devotion and ability per unit m our group 
to-day as there was forty years ago. The informa¬ 
tion disclosed in Vol I of the Report of the Board 
of Investigation and Coordination of this society sup¬ 
ports the opinion: 

The educational standards of tho present group of en¬ 
gineering colleges taken collectively compare favorably 
with those of all other equally comprehensive groups of 
undergraduate colleges Tbie statement bolds for the 
adequacy of their physical facilities, Ike number and 
qualifications of their teachers, the level of their ad- 
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mission requirements, the content and rigor of their 
curricula, the soundness of their scholastic standards, 
the extent and quality of their research activities, and 
their expenditures per student 

I will add the comment that an investigatory spirit 
and achievement are more important attributes for 
the engineering teacher than higher degrees, and we 
must fix our faces unwaveringly against a policy, 
now somewhat established in the colleges of arts, of 
making staff appointments from doctor’s degrees 
attached to second-rate men m preference to selecting 
first-rate men without the doctorate when the first- 
rate man can not be secured along with the doctorate 
You must remember when I Bay this that I am an 
active proponent for the advantage that graduate 
study confers on those who go into teaching and 
also for many of those who go into industrial life 
But there are good reasons why a doctor’s degree, as 
a badge, is not an important requisite for a teacher 
of engineering subjects The man with neither fire 
nor industry is but loss in this occupation Even 
where location and means preclude formal organisa¬ 
tion of research, this character in the teaching needs 
be kept foremost in the minds of the teachers The 
opportunity for its exhibition is not lacking in any 
of our properly administered engineering schools 
It should be the object to saturate our students in 
an aura of resourcefully productive thinking and 
doing Plenty of this aura must emanate from the 
spirit of those who teach the classes, to be effective 
on the students, and not be the outcome alone of 
those who direct departmental affairs or those who 
confine their endeavors to formal research Formal 
and external badges of learning, however carefully 
conferred, can not compensate for deficiency of these 
qnahtics m the teachers 

Observation leads me also to believe that our enter¬ 
ing students are proportionately as well prepared to 
pursue their engineering studies os corresponding 
students were forty years ago At the present time 
the number of listless students is numerically greater, 
but I doubt that the proportion of such in the total 
is greater, or that the preparation and ambition of 
most of the students are relatively less satisfactory, or 
that the proportion of adventurous intellectual spints 
is less 

Students suitably infected with the spirit of inves¬ 
tigation will smilingly carry heavy allotments of men¬ 
tal and physical work and ingratiatingly intimate a 
willingness for more About eighteen years ago a 
large industry offered to the department with which 
I am related a considerable annual sum of money to 
be used over a period of improving our advanced in¬ 
struction and research. We embraced the oppor¬ 
tunity to keep the research so much in the conscious¬ 


ness of junior and senior students, as well as graduate 
students, that it has had a notably stimulating in¬ 
fluence Those of us m that setting think well of 
the result of this coordination of the teaching and 
research. 

It also may be suggested that the field of the 
unknown has been exhausted in engineering an3 that 
there is nothing left for the inquiring mind, but that 
comment is only made by those who do not observe 
for themselves It is sufficient to answer Look 
around and observe, study the development of engi¬ 
neering in the past and present and you will discover 
a speed and width of the front of growth m all 
branches of engineering which now rivals if not 
excels any previous era 

This is a period suffering from a flood of pre¬ 
digested text-books, reliance on conventional labora¬ 
tory assignments and presentation of formal lectures 
The cry is made that these processes are necessary 
in order that the students may learn all that they 
should learn, and that there is no time left over for 
cultivating an investigatory spirit My answer is 
that resourceful foresight and self-reliance (set 
against pepsimzed hindsight and common industry) 
will always win m the end, and we develop the win¬ 
ner when we develop investigative spirit and resource¬ 
fulness, even if some store of secondary facts is 
neglected for lack of time Our situation is illus¬ 
trated by the old ditty 

Could man but be sure that life would endure 

As of old, for a thousand long years, 

What things he could know, what deeds ho could do, 

All without hurry or care 

Recognizing that life is short we must reconcile 
ourselves in education to selecting the most service¬ 
able of various possible processes, remembering that 
the sweep of time does not permit us to embrace 
more In making our choice of processes, however, 
we must try to make sure that the choice is of the 
most serviceable 

Albert W Smith, known to most of you as former 
director of Sibley College, and before retirement as 
acting president of Cornell University, but to some 
of us known earber as a remarkable teacher of 
machine design, held that no teacher should teach 
from a text-book written by another This is a way 
of saying that the work of the engineering teacher 
should constantly grow under his hand, and also is 
a way of stating that the inquiring, forward-looking 
mind and the spirit of investigation are essentials to 
foremost engineering teaching Unhappily, text¬ 
books written in that spirit often are received coldly 
by the teachers, as “too hard,” and a preference is 
exhibited for the predigested, backward-survey types. 
Thu has a temporary justification among teachers 
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loaded with an excess of classroom assignments, but 
it is one of our collective duties as a society to show 
to college administrative officers a better way Stu¬ 
dents who possess ambition and courage to study, 
reflect and learn under guidance ultimately may go 
far, but those who insist that they are paying their 
money “to be taught” are out of place in an engi¬ 
neering school 

Can any one doubt that the influence on their stu¬ 
dents and m engineering education of, for example, 
Irving Church, Mansfield Memman and George 
Swam was m large part due to their resoureeiul 
originality and investigative spirit, standing foremost 
day by day as an example before their students? 
Engineers must deal with physics, economics and psy¬ 
chology, materials and forces, the philosophy of 
wealth (m the technical sense), and man It is not 
a mental accumulation of facts alone that fits young 
men for doing this, but an understanding of inter¬ 
relations of facts and the methods of detecting and 
identifying facts is of the essence Our theories of 
action, relating to man or to mechanical design, are 
formulated from relatively few fundamental facts 
associated with a multitude of keenly reeogniml per¬ 
mutations of their relationships 

Detecting and identifying facts and discovering 
their varied relationships is research Properly di¬ 
rected research is a potent instrument to arouse the 
ambitions and exercise the reasoning powers of stu¬ 
dents It also tenches them to use foresight m plan¬ 
ning and a responsibility for carrying through It 
exposes them to early observation of the many faceted 
purposefulness and everlasting persistence of nature 
It may result in important discoveries, which is an¬ 
other function Universities and colleges (including 


engineering schools) have several functions to per¬ 
form One of these is the search for truth, and in 
science we interpret this as seeking for new facts, 
disclosing previously unobserved interrelations, and 
more fully illuminating facts and relationships pre¬ 
viously announced but still partly obscure In 
engineering we weave this function into a fabric 
along with economics and psychology and have a still 
more complex compass of research than characterises 
any exclusive science The field is magnificent and 
must be cultivated Research is an inspiring part of 
the life of colleges The spirit for establishing re¬ 
search laboratories and foundations in engineering 
schools is a presage of good educational spirit m the 
schools The proper interpretation of the situation 
is important. 

We must remember that universities and colleges 
have education for their prime function, and it being 
my thesis that research is part of engineering educa¬ 
tion, students of suitable advancement should be in¬ 
vited into the research precincts to there lake up 
tasks To set up research laboratories and libraries 
and bar out students of suitable advancement from 
pursuing work therein would be inappropriate to 
university ideals and to the weaving of the best fabric 
of engineering education Research laboratories, 
dedicated to and carrying on fundamental research 
ot high order, gloriously Berve the advancement of 
mankind through their investigations and discoveries 
When so directed that the atmosphere of independent 
achievement is allowed to spread into the haunts of 
upper-class students, as well as to graduate students 
and teaching staff, they collaterally make large con¬ 
tributions to educational results and thus their value 
to civilization is multiplied 


THE UNSOLVED RIDDLE OF THE SOLAR SYSTEM 

By CARR V VAN ANDA 

NEW YORK, N T 


The public u being played upon and utterly misled by 
the dreamery of the rival mathematical astronomers and 
physicists— Professor Henry S Armstrong, xn Nature, 
Aug 89, 1930, p 875 

Da. Harold Jeffreys, university lecturer m mathe¬ 
matics and fellow of St John’s College, Cambridge, 
expounds m The New York Times of May 3 his 
newly developed theory that the planets of the solar 
system owe their origin to a shearing collision be¬ 
tween the sun and another star The article is a 
summary of two papers which Dr Jeffreys con¬ 
tributed to the Monthly Notices of the Royal Astro¬ 
nomical Society, Vol LXXXIX, Nos 7 and 9, 1929 
Beeanse this theory, in contrast with its original 


rather unexcited reception by scientists, is now pre¬ 
sented as something of exceptional importance, and 
because the present version indicates, as the original 
papers did not, an apparent final abandonment of Sir 
James Jeans’s famous development of the “tidal 
theory,” by the man who was long Sir James’s chief 
supporter, an examination of both theories may prove 
to be worth while 

The essential feature of the new theory is that at 
the end of the collision there was drawn out between 
the two bodies a ribbon of matter in which circula¬ 
tion had been set up by their opposed velocities This 
ribbon presently broke up and the parts condensed 
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into planets, endowed with rotation by the circulatory 
motion of the ribbon Dr. Jeffreys assumes that the 
mane of the star was comparable with that of the 
sun and that thmr surface of separation approached 
the center of the sun within a distance equal to about 
half the sun’s radius In the absence of any assign- 
ment of definite mass and radius to the star, we shall 
in this discussion provisionally take them as equal 
to the sun’s 

In the first of the original papers Dr Jeffreys says 
that “the velocity of escape of a particle from the 
sun's surface is 450 km/sec,” and that the relative 
velocity of the sun and the colliding star would be 
of this order, or 400 km/sec This figure for relative 
velocity still stands, two years later, in his article m 
The New York Times Parabolic velocity for a par¬ 
ticle at the surface of the sun is 620 km/sec, not 
450 km/sec, as Dr Jeffreys states, and for a large 
body like a star it would be much greater—about 875 
km/sec in the case here considered So we have 
the parabolic velocity for a particle understated by 
170 km/sec, the larger parabolic velocity for the 
star ignored, and a relative velocity assumed that 
is less than half the actual parabolic velocity It is 
difficult to understand how Dr Jeffreys reached the 
conclusion that such planets as ours could have 
emerged from conditions which would imply that 
the star was a permanent member of the solar sys¬ 
tem. If the laws of motion of two bodies did not 
provide sufficient evidence of such an association in 
this case, we should still have Dr Jeffreys^ word 
for it Discussing the tidal theory, on page 26 of 
the second edition of “The Earth,” he says “But the 
velocity of the sun relative to the star was at all 
instants greater than the parabolic velocity, otherwise 
the sun and the star would still be associated ” The 
necessity for a larger relative velocity is made strik¬ 
ingly apparent when, taking it at 400 km/sec, it is 
found that the collision would have established the sun 
and the star m an elliptic relative orbit, of which the 
major semi-axis would have been less than the sun’s 
radius In such an orbit the sun and the star would 
have tended to revolve in contact until they merged 
into one body—a process likely, however, to have been 
disturbed by internal reactions The possibility that 
in the collision theory Dr Jeffreys may have had in 
mind the sun in another than its present state is ex¬ 
cluded by his assignment to it of its present mass and 
radius 

Dr Jeffreys has made an important correction as to 
the duration of the collision In the original paper 
this was given as about half an hour, armed at by 
dividing the radius of the sun by the relative velocity 
—an error that leaps to the eya He now writes 
“The star would travel the diameter of the sun and 


be clear again in about an hour/’ This greatly affects 
the planet-forming mass that “trailed off after the 
star,” at the end of the collision, and other elements 
of the problem as welL He gave this mass originally, 
and gives it now, as equal to 1/500 of the mass of 
the sun, but, by his own formula for one of its fac¬ 
tors, as will be shown below, doubling the dis¬ 
tance traveled by the star during the collision would 
double the thickness and mass of the planetary rib¬ 
bon It would also double the volume and mass of an 
equivalent sphere of the same density 
The rotational period of the “equivalent sphere” Is 
employed by Dr Jeffreys to show that his collision 
would impart a sufficient rotational period to the great 
planets One of the chief difficulties in all theories 
of the origin of the solar system is that of securing 
for the planets, originally fluid, their observed rota¬ 
tion, or, indeed, any rotation at all It is because he 
thinks it offers means of solving this difficulty that 
Dr Jeffreys now revives the collision theory, 180 
years old, of Georges Loins Leclerc, Comte de Buff on, 
who, m addition to theorizing about everything, 
translated Newton’s Fluxions into French, and there¬ 
after, quite appropriately, died of calculus 
Dr Jeffreys writes the equation 
8 

npa?d du=Yg jipb%, 

where the left-hand member is the angular momentum 
of the layer of matter displaced by the collision to 
form the planetary nbbon, the axis being taken aa 
passing through the center of mass and perpendicular 
to the general motion, and the nght-hand member is 
the rotational angular momentum of the “equivalent 
sphere”, p the density, a the radius of the sun, & the 
thickness of the layer, whose mass varies with it; 
u the relative velocity of the sun and the star, b the 
radius of the sphere and ® its angular velocity Thu 
equation reduces to 


On his original calculation this led to a rotational 
period of 8 hours for the “equivalent sphere ” There 
is, however, in the published paper a curious tangle 
of errors that seriously affects his result In deter¬ 
mining d, the radius of the sun is treated as the di¬ 
ameter of the interface formed by the star’s passage 
through the sun—or, as Dr Jeffreys puts it, the dis¬ 
tance traveled by the star (within the sun’s boundary, 
of course) during the collision—but it is also treated 
both as the radius and as the diameter of the interface 
in factors which determine b, and, m raising 5 s to 6* 
from the equation b s = J the numerical coefficient 
1 has been earned unchanged into the denominator of 
the formula, making 4/8, instead of <4/8)* ftettir 
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of tiie angular velocity. There is, besides, a consider- 
able error in the final computation, due to the use of 
round, instead of accurate, numbers. The oorreetion 
of the errors mentioned reduces the period to about 
0i hours, but is of no consequence while the assigned 
relative velocity remains so small as to assure the 
permanent association of the sun and the star 
Dr Jeffreys is free to assign a larger relative 
velocity, but if he does so he will diminish the dura¬ 
tion of the collision, increase the angular velocity of 
the “equivalent sphere,” and correspondingly reduce 
its rotational period, the approximation of which to 
the 10-hour rotational periods of the great planetB he 
seems to consider important When all corrections 
are made, including the necessary increase m the rela¬ 
tive velocity and the substitution of the true dimen¬ 
sions of the interface—these, as newly assigned by 
Dr Jeffreys, are still incorrect—it is found that the 
rotational penod of the “equivalent sphere” falls to 
about 2| hours, or only one fourth the value aimed at 
Even if Dr Jeffreys’s assigned values had been 
such as to make the rotational penod of the “equiva¬ 
lent sphere” equal to the observed average rotational 
penod of the great planets—which would have re¬ 
quired the relative velocity of the sun and the star 
to bo less than 220 km/sec—the plausibility of the 
demonstration would have been illusory For it is 
readily shown that if the mass and the angular mo¬ 
mentum of such a body had been distnbuted propor¬ 
tionally to form several spheres, including the great 
planets, the rotational penods of the latter could not 
have been, as they are now, nearly equal, but would 
have differed widely, and all would have been much 
leu than they are observed to be 
Substituting m the formula for the angular momen¬ 
tum of the planetary nbbon the corrected values of 
various factors, which the present discussion has 
shown, or will show, to be necessary, the least pos¬ 
sible value for the relative velocity—875 km/sec, in 
the case considered—would have given to the plane¬ 
tary nbbon an angular momentum of 813(10 4A ) 
c, g a units. Neglecting the insignificant participation 
of the smaller planets, this is 101 times the total rota¬ 
tional angular momentum of the four larger planets, 
which is, by a computation that necessarily leads to a 
highly excessive result, 7 04(H) 46 } c. g s units. The 
Totational angular momentum of each of the great 
planets is computed as if it were a homogeneous sphere 
of the same mass and mean radius as the planet 
Thus the considerable increase of density toward the 
center is not taken into account The true rotational 
angular momentum of each planet and the total for 
all the planets are therefore much less than they are 
computed to be. If data existed for an exact com¬ 
putation, the ratio 101 might be doubled, or even 


tripled. Taking the mass of the ribbon os equal to 
about 1/800 of the sun’s (why this is correct, in spite 
of Dr. Jeffreys’s conflicting data, will be shown be¬ 
low), it would have contained a little less than li 
tunes the mass of the great planets Thus a minimum 
of more than seven times their total rotational angular 
momentum would have been available for them. Its 
distribution in proportion to mass—any other dis¬ 
tribution would have to be accounted for—would im¬ 
ply that the planets came into being rotating bo fast 
tjhat their equatorial surface velocities of rotation 
would have exceeded the parabolic velocities, or so- 
called “velocities of escape” The result would have 
been for Jupiter li times, for Saturn 2 4 times, for 
Uranus 9 6 times, and for Neptune 8 7 times the para¬ 
bolic velocities at their respective equatorial sur¬ 
faces The effects of such a distribution of a little 
more than two thirds of the ribbon’s angular momen¬ 
tum among the great planets, if it could occur, are 
shown in the subjoined table The data used in the 
calculations are those given m Russell, Dugan and 
Stewart’s “Astronomy ” 


* Angular 

t Velocities 

Rotational 

Momentum 

Compared 

Period 

of Rotation 



Observed, 
less than 

By theory 

Rotational 
at equator, 
bv theory 

Velocity 
of escape 

Observed 

(Hours) 

t? 

11 


Jupiter 

6 59 

39 8 

74 

60 

9 83 

98 

Saturn 

128 

119 

87 

36 

30 23 

66 

Uranus 

04 

18 

202 

21 

10 7 

13 

Neptune 

03 

21 

200 

23 

15 f 

137 


7 94 

55 0 






* The numbers m the first two columns, multiplied by 
10*8, represent c g e units 

t The numbers m the third and fourth columns repre¬ 
sent kilometers per second 

The great disparities revealed by the table show 
that the fundamental assumptions of the theory pro¬ 
hibit the formation of planets It is possible that Dr. 
Jeffreys’s formula overstates the angular momentum 
of the planetary nbbon But any reduction which 
might be effected by correction of the formula would 
probably be more than offset by the reduction that an 
accurate computation, if it were possible, would make 
in the rotational angular momentum of the great 
planets. 

If we accept Dr. Jeffreys’s formula for the angular 
momentum of the planetary nbbon, a relative velocity 
of 125 km/sec. for the sun and the star would have 
snabled it to supply to a system of planets the total 



190 


SCIENCE 


Von. 74, No 1212 


rotational angular momentum of our system In his 
recent article Dr Jeffreys said his theory was sup¬ 
ported by new mathematics only recently made avail¬ 
able If he has any mathematics that will reconcile 
the necessary reduction of the relative velocity to 
125 km/sec, to equip our planetary system with the 
correct rotational angular momentum, and the equally 
necessary increase of that velocity to 875 km/sec, to 
dissociate the sun and the star after the collision, he 
possesses something that reduces the theory of rela¬ 
tivity to insignificance ns a modifier of Newtonian 
mechanics 

If the difficulties thus far described could be re¬ 
moved, would the mass of the supposed planetary rib¬ 
bon be adequnto to the formation of our planetary 
system f This mass is fixed by a quantity which, as 
Dr Jeffre>s points out, has been “determined by ex¬ 
periment”—the pure number 002, coefficient of a 
product of factors of the problem determining the 
thickness of the layer to which the opposed velocities 
of two fluids may communicate vorticity, when the 
difference of the velocities is high, as it is in this 
case The mass of the ribbon is the product of the 
area of the interface and the thickness and density 
of the displaced layer The momentum communicated 
to the layer in tune t is 002pu 2 t per unit area, where 
P is the density, which is taken ns approximately 
equal to the mean density of the sun But ut equals 
the distance traveled by the star during the collision 
To this quantity Dr Jeffreys originally gave the value 
a Substituting this value in the formula for momen¬ 
tum, he found that a velocity u would be communi¬ 
cated to a layer whose thickness was 002a = d Using 
this value of d in his formula for the mass of the 
layer, npaH —here, as will be seen, the diameter of 
the interface has been doubled, without explanation— 
that mass becomes 002apo 8 Dividing this by the mass 

of the sun, ~n?a 8 , the mass of the planetary ribbon 

comes out 1/666 of the mass of the sun, instead of 
3/500 Since he now doubles the distance traveled 
during the collision, making it 2a, instead of a, he 
doubles the value of wf, and so doubles the thickness 
and mass of the layer The mass should now bo 3/333 
of the sun's, instead of 1/500 

There is, however, another discrepancy to be con¬ 
sidered, which also affects the mass of the planetary 
nbbon Dr Jeffreys says of his estimates, “All rest 
on the assumption that the area of contact had a 
radius comparable with the radius of the sun 99 So 
he writes the area of the interface equal to «a 2 , giv¬ 
ing it a radius equal to that of the sun But the 
interface, whose center he places approximately at 
the midpoint of the sun’s radius, would have a radius 
of about half the chord perpendicular to the sun’s 


radius at that point, that is, about 866a. This is 
comparable with a , of course, but if we substitute 
its square for a 9 in no 9 , we reduce this factor of the 
planetary mass to its proper value, which is three 
fourths of that given by Dr Jeffreys The quantity 
ut is now the diameter of the interface, or 173a, and 
the momentum will impart a velocity u to a thickness 
00346a = d Using this new value of d in the formula 
for the mass of the layer, and remembering that 75a 9 
must be substituted for a 9 , the mass of the layer be¬ 
comes 0026?rpa s Dividing this by the mass of the 
sun, wc find the final corrected total mass of the 
planetary ribbon to be equal to 1/513 that of the 
sun This is practically the value Dr Jeffreys gave 
two years ago, which could not be obtained from the 
data he gave then, it is also his present value, which 
likewise, can not be obtained from the data he gives 
now, except with the corrections here indicated 

The curious agreement between Dr JeffreyB’s re¬ 
sult and the one here derived, for the mass of the 
planetary nbbon, may have been due, in the first 
instance, to his taking the ratio of the two masses 
as roughly equal to his original l-to-500 ratio of 
d to a , or to un accidental canceling of errors and 
omitted factors in his first calculation, but the fact 
that he left this value unchanged in ius recent article, 
notwithstanding the doubling of the distance trav¬ 
eled by the star dunng the collision, suggests that a 
revised calculation has led him to substantially the 
same result as that found here In any case, it ap¬ 
pears that a mass equal to 1/500 of the sun’s would 
have been displaced to form the planetary nbbon, if 
the interface penetrated the sun to the midpoint of 
its radius and the average density of the matter ad¬ 
jacent to the plane of the interface equalled the mean 
density of the sun On the latter point Dr Jeffreys 
says “Its density would be comparable with the 
mean density of the sun” (second paper, p 737), 
and he had previously taken the final density to be 
“the same as the initial one” (first paper, p 640) 
These and other parts of his discussion indicate that 
in estimating the penetration of the interface and the 
average density m its neighborhood he has taken into 
account the compression that would occur during the 
collision 

The computed mass of the displaced layer, although 
it is about l x /2 times the mass of our planets, is never¬ 
theless inadequate to the formation of our system 
As the two bodies began to separate, the layer, sud¬ 
denly releused from compression, would expand 
transversely and much of it might be lost in inter¬ 
stellar space, and under various conditions, the 
planets, if any were formed, might go to the star or 
be divided between the sun and the star Moreover, 
it will appear when Jeans’s theory is discussed—and 
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largely by Or Jeffreys 9 * own contributions to that 
theory—that the formation of our system of planets 
would require the extraction of much more than their 
mass from the sun The collision theory, like the 
tidal theory, requires not only matter enough to form 
the planets, but an allowance for such matter as 
would fall back into the parent body and an addi¬ 
tional allowance for the “resisting medium/ 9 whose 
function it is to modify the highly eccentric original 
orbits of the planets Each of these allowances, in 
the tidal theory, requires, as we shall see, a mass 
about equal to the mass of all the planets, and these 
requirements, at least for the resisting medium, cun 
not be much less in the collision theory 
If the planetary ribbon “stretched out all the way 
from the sun to the star/ 9 “or three times the radius 
of the sun/ 9 as Dr Jeffreys Rays, there is no appar¬ 
ent reason why, at its rupture, a system of planets 
should not have formed around the star as well ns 
around the sun If the division of the ribbon be¬ 
tween the two were equal and none of the matter were 
lost in interstellar space, the part available for the 
formation of the planets in the solar system could 
hardly have been more than 1/1000 of the sun's 
mass, or almost exactly the mass of Jupiter 
It should perhaps be noted that when Dr Jeffreys 
derives the duration of the collision from a division 
of the diameter of the interface by the relative 
velocity, we have taken his meaning to be something 
that might be called “effective duration 99 Actually, 
from the moment of making to the moment of break¬ 
ing contact, under the conditions laid down, a star 
of equal mass and radios with the sun would travel 
twice the diameter of the interface But the dura¬ 
tion of contact and the density of the displaced layer, 
which has been averaged and treated as constant, both 
vary from zero to a maximum value for different parts 
of the interface, so as to affect the same mass as if 
the density were constant, the area of contact that 
of the interface, and the duration very nearly that 
required to traverse the diameter of the interface 

Jsr vbet8 9 s Work on the Tidal Theory 
It may be instructive to consider for a moment Dr 
Jeffreys in his now abandoned r61e of upholder of 
Sir James Jeans's theory that the planets condensed 
from a stream of matter drawn out of the sun by the 
gravitational power of a passing star, without con¬ 
tact In this theory some restrictions have to be im¬ 
posed upon the mass and density of the passing star 
Jeans holds, in the only example he has given, which 
is “made to order" to fit the theory, that a mass twice 
the sun’s is sufficient, at a proper distance, to draw 
out of the sun enough matter to form the planets 
Jeffreys reduced Jeans’s theory to an extremely 


simple formula Representing the man of the sun 
by If, that of the passing star by M', the radius of 
the sun by a, and the distance between the centers of 
the two bodies at closest approach by R ot he wrote* 1 - 


M' M 



saying “This is the condition that the mass M shall 
be broken up 99 It is extraordinary that upon arriv¬ 
ing at this formula its author did not at once re¬ 
examine its foundations or abandon Jeans’s theory 
For hardly more than inspection is required to dis¬ 
cover that, unless M* is much greater and of mueh 
higher density than M, R a will bo so small that a 
collision must occur If we test the formula, assum¬ 
ing the density of the sun and that of the star to be 
equal, we shall find that if M f be less than 57 times 
M, there would be a collision At the latter value 
of M' the two bodies would make a momentary graz¬ 
ing oont&ct at a point on their normal surfaces We 
have here neglected the tidal protuberanees on both 
bodies To prevent their contact the value of M' 
would have to bo far greater 
Obviously we require a star of higher density, 
which will permit a more reasonable value for its 
mass Since the formula is general it should apply 
to all cases Jeans takes 

M' = 2M, = 2 667a, 

and, grant him the sun he describes, apparently it 
will be ruptured and matter will be extracted from 
it These values of W and R 0 should satisfy Jeff- 
reys's inequality, provided Jeans and Jeffreys are 
really using the same theory, instead, the least value 
of M' comes out about 9 5Af A star of this mass 
and of the density necessary to avoid contact with the 
sun, and with its tidal protuberance, would probably 
have to be especially created Jeffreys says his for¬ 
mula is the equivalent of each of two inequalities 
which he has just previously developed, one for a 
“slow 99 and one for a “transitory 99 encounter It » 
the equivalent of the “slow 99 inequality, but the equiva¬ 
lent of the “transitory” inequality would have 222, 
instead of 2, m the denominator of the second term. 
The difference this makes is considerable, reducing 
the 87Af and 9 53f of the above computations to 35Af 
and 8 5 M, respectively, but not improving the prospect 
of finding the required star among such stars as are 
known The encounter that would produce planets is 
described as lying between the “typically slow” and 
the “typically transitory" Unfortunately, Jeffreys 
bases his “transitory” formula upon an arbitrary 
requirement that the velocity of the outermost particle 
of the tidal stream, at the end of the encounter and 
1 * * The Earth," second edition, 1929, pp 24-25 
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relative to the center of the gun, shall exceed the 
parabolic velocity of a particle at the norma] surface 
oi the sun So a large and important part of the 
stream—the very part from whioh Jeffreys says the 
planets must be formed 2 —having originally a postu¬ 
lated parabolic velocity relative to the star, and being 
now endowed with an additional more-than-parabolic 
velocity, this time relative to the sun, would escape 
from both the star and the sun and be lost m space 

To illustrate the working of the theory, Jeffreys 
offers, as Jeans docs, only a single example In this 
he gives the sun nearly 1,000 times its present radius, 
the star 4 times the sun’s mass, and makes the dis¬ 
tance between the centers of tho two bodies, when 
rupture of the sun ends, only times the sun’s 
radius Applying a formula derived from Jeans’s 
work to determine the height of the tidal stream at 
penastron, it appears that Jeffreys’s star, besides 
having to be of very high density, would be enveloped 
by the stream—bombarded by part of it, left behind 
by other parts—and possibly would acquire a system 
of planets for itself from the later parts having less 
than the assigned parabolic velocity Whether such 
a sun as that described would acquire a system of 
planets is not important, for on the next page of 
“The Earth” (second edition) Jeffreys virtually ad¬ 
mits—because, of course, of the new view of the age 
of the earth—that our sun could not have been m the 
condition described, when our planets were formed 

Thus Jeffreys’s mathematical presentation has never 
offered the possibility of the formation of planets 
from the sun we know Further, we see that Jeffreys 
and Jeans have all along been in disagreement, 
although, apparently, neither knew it until recently, 
for, until 1929, when the second editions of both 
Jeffreys’s “Tho Earth” and Jeans’s “Astronomy and 
Cosmogony” were issued, they were felicitating each 
other on having arrived at the same results Agreeing 
or not agreeing, the results obtained by both have now 
been abandoned by Jeffreys 

Jeans’s Work on His Own Theory 

It is well known that when Jeans proposed the tidal 
theory he assumed that the “birth” of the planets had 
occurred early in the history of the sun, to which he 
therefore assigned a radius equal to that of the pres¬ 
ent orbit of Neptune Recent estimates of the age 
of the earth, placing it at a few thousand million 
years, a brief period compared with the age now 
attributed to the sun, constrained both Jeans and 
Jeffreys to the conclusion that the size of the sun 
could not have been appreciably greater when the 
planets were evolved than it is now Neither Jeans 

* "Only the parts first drawn off can be permanently 
detached from the sun ' ’■—' * The Earth/’ second edition, 

p 20 


nor Jeffreys offered new proofs to meet this new 
condition, although new proofs were very much 
needed In the 1929 edition of Jeffreys’s "The 
Earth” and in both the 1928 and 1929 editions of 
Jeans’s “Astronomy and Cosmogony” there are para¬ 
graphs reducing the sun of the encounter to its pres¬ 
ent dimensions, but no change is made m the mathe¬ 
matics and reasoning, which clearly apply only to a 
sun of much larger radius and much lower density 
So Jeans’s work can be studied only in his original 
example 

Nowhere m the published works of Jeans and 
Jeffreys is any estimate given of the quantity of mat¬ 
ter extracted from the sun during the tidal encounter, 
so that we have no assurance that after rupture 
occurred enough matter would be supplied to form 
our planetary system Let us attempt a provisional 
estimate for Jeans’s example 

JeanB gives no simple formula, as Jeffreys does, he 
does not even assemble the data in any one place 
These must be searched out in the pages of his “Prob¬ 
lems of Cosmogony and Stellar Dynamics” The 
quantities required, together with the numbers of the 
pages of the book on which they are to be found, 
are as follows.® 


Mass of the sun, p 277 
Mass of passing star, p 277 
Penastron distance, p 284 
Radius of the sun, p 278 
Critical distance between cen¬ 
ters of tho two bodies, when 
rupture of sun begins, p 
278 

Length of major semi-axis of 
sun in excess of a, at end 
of encounter, p 130 
Relative velocity of M and 
p 283 

Time of encounter, p 130 
Constant of gravitation 


M = 2(10") grams 
Af' = 2M = 4(10") grams 
= 12(10”) ems 
a = 4 5(10”) ems 


R = 1 27(10”) cma 

2fM'a/Ry = 2(10") 
ems 

10(10*) ems /sec 
2ff*/v = 2 4(10*) seconds 
(about 76 years) 

/ = 6 66 (10-*) e g s 
units. 


By the formula 2fM'a/R 0 v* we find that at the end 
of the encounter, which is taken to be at closest ap¬ 
proach (penastron), the apex of the tidal stream is 
2(10 14 ) ems above the normal surface of the Bun, or 
6 5(10 14 ) ems from the center of the sun Let us 
assume that the tidal stream was separated from the 
sun where the attraction of the sun and the star, at 
penastron, just balanced. This is about 5(10 14 ) ems 
from the center of the sun The distance thence to 
the outer limit of the stream is 1.5 (10 u ) ems. 

• An attempt has been made to reconcile the notations 
of Jeans and Jeffreys These are almost identical, but 
Jeans is not always consistent, e g , using R both in the 
sense here conveyed and in the sense of B- For tho a 
used here he uses r,, and employs o for extensions of r», 
that is, for the major semi-axis of the tidally distorted 
sun. The formula ZfM'a/Rrf has been obtained by 
clearing the first term of Jeans’s equation of its denomi¬ 
nator and inserting in the numerator the gravitation 
constant, which Jeans here omits but afterward restores. 
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At the moment of rupture of the tidal cone the 
radius of a plane section of the solar spheroid at right 
angles to the major semi-axis and distant from the 
point of rupture 15(10 14 ) cms would be about 
2(10 14 ) cms As the sun approached pcnastron and 
matter continued to pour out, the tidal cone would 
be elongated and narrowed So then, if we take a 
cone with radius of base 2(10 14 ) cms and altitude 
15(10 14 ) cms, its volume should exceed that of the 
matter extracted by the star’s gravitational pull, 
although its shape would not be that of the tidal 
stream 

This volume is G 285(10 42 ) cm* Jeans gives the 
density of the tidal stream, or “filament/’ as he calls 
it, as 5 5(10 1R ) gin/cm* Multiplying this by the 
volume, we obtain the mass of the matter extracted, 
3 456(10*°) grams, which is about 1/580 of the mass 
of the sun, or about 1 3 times the moss of all the 
bodies now revolving around the sun 

It has been pointed out m the discussion of the 
collision theory that in order that a planetary system 
may be formed, much more than its own mass must 
be extracted The “resisting medium” necessary, ac¬ 
cording to the theory, to reduce the original eccen¬ 
tric orbits of the planets to their present shapes must 
be taken into account According to Jeffreys, 4 it 
would be “reasonable” to compare the mass of the 
resisting medium with that of Jupiter, which is nearly 
three fourths of tho mass of all the planets together 
Since it is now known that there is a ninth planet, 
and possibly other planets, beyond Neptune, it may 
not be unreasonable to take the mass of the resisting 
medium as equal to that of all the planets together 
The extracted matter is also subject to other losses 
It is agreed that much of it must have fallen back 
into the sun The theory derives the rotation of the 
sun from this source, and Jeffreys 5 estimates that a 
mass at least equal to that of Jupiter would be neces¬ 
sary for this purpose He calculates, of course, effec¬ 
tive mass Since it is probable that much of the 
matter that fell back would be ineffective m producing 
rotation, this estimate, too, might well be raised to 
an amount equal to the mass of all the planets 
A source of possible loss not considered by either 
Jeans or Jeffreys is radiation pressure. The im¬ 
portance of this would depend upon the conditions 
of the encounter This pressure would be effective, 
if at all, against the resisting medium, which is sup¬ 
posed to consist of the lighter parts of the tidal 
stream, greatly rarefied by diffusion The mean 
density of a comet has been estimated at 1/230,000 
that of air, 6 which makes it 5(10 •) gm/cm * It is a 

4 “The Earth/' 1929, p SO 
« Monthly Notices, BAS, May, 1929 
•Bussell, Dugan and Stewart, “Astronomy/' Vol 3, 
P* *30, 


commonplace that when a comet approaches the sun 
the radiation pressure of the latter drives off in the 
opposite direction the matter emitted by the comet 
Jeffreys 7 tentatively offers the hypothesis that the 
density of the resisting medium might be as low as 
4 (10“ 15 ) gm/cm a , which is about 1/800,000 that of a 
comet If radiation pressure from the star, or from 
the star and the sun combined, drove the resisting 
medium away, the cosmogonists would have to find 
some other means of reducing eccentric orbits 

So it appearg that the v&nous elements of the tidal 
theory require the extraction of hardly less than three 
times the mass of the planetary system to assure its 
formation We have, therefore, a deficit of 3 7 times 
the mass of the planets in Jeans’s theory Actually 
the total mass extracted from the sun would probably 
be much less than the mass of the planets, and the 
deficit, therefore, so much the greater For, in order 
to give the theory every chance, we have chosen a 
crude method of estimate intended to give a result 
far m excess of any mass that could be extracted by 
tidal forces alone Even if more matter than we have 
here allowed could be extracted, the radial velocity 
of the additional part would be so insignificant that 
it would probably be only so much more that would 
fall back into the sun 

Jeans's mechanism for starting his planets in revo¬ 
lution around the sun is contradicted bv himself On 
page 284 of “Problems of Cosmogony,” he “supposes” 
that the tidal filament is set in motion so that it 
rotates as a straight line around the sun with an 
angular velocity of 4(10 10 ) This would give, at a 
distance from the sun’s center equal to 21 times the 
radius of Neptune’s orbit, “the transverse velocity 
appropriate to the description of a circular orbit,” 
so that “planets formed at a less distance than this 
would describe eccentric orbits” 

But he has previously shown that the stream of 
matter can not rotate m a straight line After the 
end of the encounter it is bent around by the star’s 
gravitational pull into the shape of a boomerang 
Nothing is given to show that the lagging parts of 
this curve would ever acquire the transverse velocities 
necessary to maintain orbits around the sun 

If the theory rested upon so insecure a basis when 
Jeans fitted to it an imagined sun, so moulded to his 
purpose that probably such a sun never could have 
existed in reality, how hopeless it becomes when 
applied to the sun of a few thousand million years ago 
that did not differ appreciably from the sun we see 
to-day When we compute the parabolic velocity for 
the present sun and a passing star of twice its mass, 
at distance R 0 = 2 V 8 «, and add 22 per cent for safety, 
as Jeans did in his example, the required relative 

7 41 The Barth,'' second edition, p 60 
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velocity of sun and star rises to 800 km/seo Such 
an encounter might eause a convulsion, or a senes of 
convulsions, in the sun, but the most optimistic cos* 
mogonist could hardly expect it to produce planets 
according to the tidal theory in its present form 

Gravitation requires time to raise any considerable 
tidal elevation Jeans’s theory could be effective, if at 
all, only when the sun had a very large radius and 
correspondingly low density, as all his work shows 
These conditions permit a wide separation of the 
centers of the two bodies, which reduces the velocity 
necessary to prevent their union in a system, and so 
tends to gain the required time 

In “Problems of Cosmogony and Stellar Dynamics” 
and in “The Earth,” Jeans and Jeffreys, respectively, 
professed to rest their case on tidal forces alone, yet 
there have been manifestations of a disposition to beg 
the question by tacitly assuming the aid of unnamed 
forces Both constantly use the term “ejection,” 
which implies propulsion rather than attraction This 
term has been replaced here by “extraction,” as more 
appropriate to a purely tidal theory “The second 
star outdoes the sun m gravitational pull, and the top 
of the [tidal] mountain shoots off toward it,” says 
Jeans. 8 The lid has been lifted and the “shooting” 
has been going on for more than fifteen years in 
Jeans’s one example, but his formulae for distance 
and velocity at the outer end of the “filament,” at 
the end of this period, represent only gravitational 
acceleration, taking no account of “shooting” 

It may be asked at this point “Should not internal 
forces be considered in applying the theory to the 
sun as at present constituted?” To this the answer 
is Certainly, if any one knows what those forces are 
and how they would behave under tidal provocation 
Chamberlin and Moulton, of the University of Chi¬ 
cago, long before Jeans and Jeffreys had begun to 
deal with the subject, evolved a theory which em¬ 
ployed both tidal forces and such internal forces of 
the sun as they were aware of To their “planetesimal 
hypothesis,” against whieh Jeans, Jeffreys and many 
others have directed destructive criticism, Jeans owes 
the concept of the extraction of matter from the sun 
by the tidal pull of a passing star If he intends to 
take over another element of this hypothesis, it will 
be interesting to see how far now knowledge may 
enable him to surpass his predecessors in handling 
the combination As to new knowledge, is it to be 
found in the bewildering contradictions of the debate* 
now in its third year in the Royal Astronomical 
Society and m the scientific journals, about what goes 
on inside a start If not, there is always available 
as an alternative the fundamental principle of Jeff¬ 
reys^ collision theory—which the debaters have not 

•"The Stars m Their Courses," 1931, p. 41. 


paused to heed—that nothing goes on inside a star 
that need trouble a determined planet builder Or 
is Sir James Jeans, indeed, about to abandon his 
tidal theory altogether and adopt the collision theory 
of Bnffon, as developed by Dr. Jeffreys? We find 
bun expressing the belief, in The New York Times 
of so recent date as June 7, that “the earth is merely 
a tiny fragment of the sun, which got splashed off 
[the exact idea of Buffon], almost by accident ” The 
mathematician of Cambridge, rejoicing, no doubt, in 
an exchange of roles, would welcome the support of 
a recruit so distinguished and powerful as the mathe¬ 
matician, poet and dreamer of Dorking 

There is no intention of offering* here a theory to 
replace those that have been considered, but perhaps 
the cosmogomsts will permit the suggestion that, in 
the tidal theory, they have left half the Add uninves¬ 
tigated All have set ont on the assumption that the 
planets must have come out of the sun and that, 
therefore, the encounter must have been with a star 
more massive than the sun The sun may have 
encountered a smaller star of rather low density, 
quite as easily If the mass, density and velocity of 
the star could be so nicely adjusted that, as it swung 
round at perihelion, the outer part would slide off in 
a barely hyperbolic orbit, leaving a sufficient part of 
the remainder with less than parabolic velocity, and 
therefore under permanent bonds to keep pace with 
the sun, the tidal theormt, at one happy stroke, would 
acquire the mass necessary for his purposes, with 
rotation thrown in by the slide Or, suppose the sun 
had encountered a nebula? What would have hap¬ 
pened in that case? 

August 7,1931 —It may be interesting to note that 
after the last question had been written, and before 
it could be published, an answer had been given 
Nature (July 25, p. 156) records the fact that Mr 
K. Hirayama, of the Tokio Observatory, has pub¬ 
lished m the Proceedings of the Imperial Academy 
of Japan (7, No 5, 1931) an investigation of the 
effects of the impact of a star with a spherical nebula. 
Mr Hirayama, according to Nature, concludes that if 
die relative velocity were barely hyperbolic before 
impact, it might be reduced by the impact below the 
parabolic value, so that the consequent elliptic rela¬ 
tive orbit, because of the frequent overtaking of one 
mass by the other, might be steadily reduced by re¬ 
peated impacts, at each of which a part of the nebula 
would be detached and captured by the star, the final 
result being the formation of a planetary system. 

There seems to be no reason why the argument 
should not equally apply if the encountering bodies 
were the sun and a star of less mass and much lower 
density. The establishment of sueh a theory as to 
encounters of stars with smaller stars or with spbar* 
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ical nebulae would do modi to destroy the idea, 
sedulously fostered by Jeans, Jeffreys and others, 
that our system is unique. It may be possible to 
demonstrate that stars of mass and density so high 
as to be capable of rupturing by gravitational power 
alone masses comparable with the sun, are extremely 
rare or non-existent, but there is no evidence that 
bodies small enough to be ruptured by approach to 


or contact with such stars as the sun have not existed 
in the past, or do not stall exist, so that practically 
all large stars may have had, or may yet have, each 
its own planet-feeder For the peace of the timid, it 
is to be hoped that nobody will suggest that the job 
m our system is not finished and that the remains of 
the sun’s planet-feeder may be expected back to com¬ 
plete its disturbing mission 


OBITUARY 


RUSSELL A. OAKLEY 
Dr. Russell A Oakley, principal agronomist in 
charge of the Division of Forage Crops and Diseases 
of the Bureau of Plant Industry, U 8 Department 
of Agriculture, died at Monrovia, California, on Au¬ 
gust 6 He was bom on a farm near Marysville, 
Kansas, on September 7, 1880, and graduated with a 
B 8 degree from the Kansas Btate Agricultural Col¬ 
lege m 1903 After a short period of graduate work 
in the University of Chicago, he accepted an appoint¬ 
ment as scientific aid in the Department of Agricul¬ 
ture and served continuously in that department from 
July 16, 1903, until the time of his death. Because 
of the excellent service rendered during the war period 
as chairman of the Seed Stocks Committee and of lus 
recognized ability as an agronomist, the Iowa State 
College upon the recommendation of President Pear¬ 
son conferred upon him in 1920 the degree of Doctor 
of Science He was later elected fellow of the Amer¬ 
ican Association for the Advancement of Science and 
of the American Society of Agronomy 
Those who knew Dr Oakley best will remember 
him always as one who possessed to a remarkable 
degree the quality of making friends and as one en¬ 
dowed with almost superhuman courage and cheerful¬ 
ness in long years of struggle with physical infirmities 
on account of arthritis Hu associates never ceased 
to marvel at the indomitable will whieh enabled him 
to go about his work day after day uncomplaining 
and efficient Thu heroic attitude toward hu afflic¬ 
tions was not the result of any religious belief or any 
tendency toward asceticism, it came rather as the 
result of hu unconquerable spirit refusing to sur¬ 
render and always “playing the game.” 

Thu brief description of the personality of Dr 
Oakley should add lustre to hu achievements which 
are recounted in more detail in other journals It 
ahft accounts for hu recognized success as an admin¬ 
istrator The Department of Agriculture entrusted 
hhn with numerous assignments in the administrative 
Add, From 1913 to 1926 he was m charge of the 
Office of Seed Distribution of the Bureau of Plant 
luduatry, and in addition during the war period 
«a chairman of the Department Seed Stocks 


Committee, for several years he was assistant chair¬ 
man of the Federal Horticultural Board and con¬ 
tinued up to the tune of hu death as a member of 
the Advisory Federal Plant Quarantine Board Since 
1926 he has been in charge of what is now the Divi¬ 
sion of Forage Crops and Diseases During much of 
the latter period he served as chairman of the Re¬ 
search Committee of the U S Golf Association Green 
Section He also performed with credit to himself 
and the department several special assignments of 
the Secretary of Agriculture 

His research activities in agronomy were confined 
mostly to investigations with alfalfa and turf grasses 
He is co-author with the late C V. Piper of a book 
“Turf for Golf Courses,” and with Dr Piper origi¬ 
nated and edited for many years the U. S Golf Asso¬ 
ciation Green Section Bulletin Dr Oakley u author 
of many department bulletins and articles in scientific 
journals. He leaves behind a splendid record of 
achievement 

H. N Vinall 

MEMORIALS 

We learn from Nature that in view of the ap¬ 
proaching centenary celebration of Clerk Maxwell, 
the Cambridge University Press announces a book of 
essays written to commemorate the event by Sir J J 
Thomson, Dr. Albert Einstein, Dr Max Planck, Sir 
Joseph Larmor, Sir James Jeans, Sir Ambrose Flem¬ 
ing, Dr W. Garnett, Sir Richard Giazebrook and Sir 
Oliver Lodge. 

A committee, as reported in the London Time*, 
has been formed to organize the appeal for a British 
national memorial to Sir Joseph Wilson Swan (1826- 
1914), who, apart from many lesser inventions, was 
the first to invent and introduce for practical pur¬ 
poses the electric incandescent lamp. Swan was also 
a pioneer in photography and the processes of photo¬ 
graphic printing. The Institution of Electrical En¬ 
gineers, of which Sir Joseph Swan was president in 
1893, u presenting to the Borough of Sunderland a 
bronze tablet, designed by Mr R A. Ray, whieh will 
be erected imthe entrance hall of the Sunderland Cen¬ 
tral Public library, Museum and Art Gallery In 
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addition, a committee representing the institute and 
Swan’s native town is appealing for a sum of £5,000 
with which to found National Swan Memorial Schol¬ 
arships in electrical engineering science The fund 
will be administered by the Institution of Electrical 
Engineers, the interest being devoted to the payment 
of the scholarships 

RECENT DEATHS 

Dr Norman Bruce Carson, professor emeritus of 
surgery in the Washington University Medical 
School, died on August 9 at the age ot eighty-six 
years 

Dr John S Fulton, formerly director of the 
Maryland State Department of Health, died on Au¬ 
gust 12 He was seventy-two years old 

Samuel Tobias Wagner, consulting engineer of 
the Reading Railway Company and professor of en¬ 
gineering at the Wagner Free Institute of Science, 
died on August 7 at the age of seventy years 


Miss Sarah 0 Foote Sheldon, for over twenty- 
five years a volunteer full-time assistant to the late 
J. H. Paarmann, curator of the Davenport Academy 
of Sciences, now the Davenport Public Museum, died 
on July 2 at the age of about seventy-five years 

Dr. Walter E Dixon, reader in pharmacology at 
the University of Cambridge, previously professor at 
King’s College, University of London, fellow of the 
Royal Society since 1911, died at Cambridge on Au¬ 
gust 16 

Professor Richard Wettstein, of the University 
of Vienna, director of the Vienna Botanical Gardens, 
died on August 10 at his estate, Tnene, in the Tyrol 
He was sixty-seven years old 

A Reuter message reports the death at Montreux 
of Professor Auguste Forel, who retired from the 
chair of psychiatry at the University of Zurich m 
1897 He was the author of the M Social World of 
Ants ” 


SCIENTIFIC EVENTS 


MEDIUMS FOR THE ISOLATION AND CUL¬ 
TIVATION OF BACTERIA IN THE 
FILTERABLE STATE 

The Northwestern University Medical School has 
issued a bulletin by Dr Arthur I Kendall, professor 
of research bacteriology, giving full details for the 
preparation of K medium for the isolation and cul¬ 
tivation of bacteria m the filterable state 

In the James A Patten lecture, given on July 22 
and printed in the issue of Science for August 7, Dr 
Kendall made the first announcement of the discovery 
of a new method for the isolation of bacteria which 
hitherto have remained invisible This was the de¬ 
velopment of a culture medium, which will chango 
bacteria from invisible to visible form 
In the new bulletin issued on August 9, Dr Ken¬ 
dall describes m detail how the K mediums are made 
from the tissue of the animal or human body In¬ 
testine has been used dnofly for this purpose, al¬ 
though Dr Kendall states that brain, liver, kidney, 
spleen and heart have been used “Hog intestine,” 
he wntes, “has been distinctly more suitable than 
rabbit intestine and rabbit intestine has appeared to 
be more favorable than dog intestine Human in¬ 
testine which was not available when early studies 
were made is under investigation at present ” 

After full details of the preparation of the mediums 
and commenting upon aspects of their use, Dr Ken¬ 
dall gives the following conclusions 

The K mediums, protom rich and peptone poor, have 
afforded a direct method of approach to the purview of 


three highly important aspects of bacteriology which are 
mutually related and dependent 

Fvrat (theoretical), it appears to be a biological fact 
that many bacteria can, and do, axial in two states, filter¬ 
able and non filterable 

Second (clinical), bacteria may be isolated from the 
blood stream of patients suffering from diseases that 
have hitherto proved difficult or refractory to cultivation 

Third (intrinsic), homologous bacteria may be culti¬ 
vated both from bacteriophage and from BeBredka 
antivirus 

From the biological point of view, this demonstration 
of the filterable and non filterable states of microbie 
existence not only opens new fields for exploration, it 
also offers reasonable explanations for many hitherto 
suspected, but unconfirmed phenomena of microbie ac¬ 
tivity Thus, bacteria growing in K medium from stock 
cultures, thereby undergoing change from non filterable 
to the filterable state, not only are separable by filtration 
into those not cultivable in ordinary mediums (the filter¬ 
able forms) but also tend to differentiate rather readily 
into “smooth” and “rough” types (the non-fllterable 
forms), which may be separated by plating directly upon 
agar mediums Also, the filterable forms, recultivated 
upon agar, often may be separated into “smooth” and 
“rough” types 

Chemical studies already under way suggest that the 
respective activities of these filterable and non-fllterable 
forms are quantitatively and possibly qualitatively un¬ 
like. It may be stated also that the first editions of non- 
filterable forms obtained upon agar are, or may be, 
materially less reactive than the fully acclimatized, sum- 
filterable forms gained by repeated transfer. 

Finally, perhaps the most transpicuous argument at 
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the present time against the plea of “leaky filters 99 as 
being an explanation for the existence of the filterable 
state of bacteria, is to be found m the oft repeated cul 
tivation of homologous bacteria from various kinds of 
bacteriophage Bacteriophage has been a subject of 
investigation in innumerable workshops Two facts are 
quito universally agreed upon First, that phage m an 
active state is filterable through the tines! stout filters 
Second, attempts to cultivate homologous bacteria from 
phage filtrates have been almost axiomatic ally unsutccss 
ful It is, however, u comparatively simple nutter to 
obtain growth of the homologous “phaged” microbe m 
the filterable state in K medium From this growth in 
K medium, direct cultivation at the proper tune upon 
agar will yield colonies of rc phagable organisms 

THE LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE 

According to the regular London correspondent of 
tile Journal of the American Medical Association, the 
London School of Tropical Medicine, founded m 
1899, has undergone grout development m recent 
years, largely m consequence ot the munificent gift of 
$10,000,000 from the trustees of the Rockefeller 
Foundation to enable the University of London to 
establish a center of postgraduate teaching and re¬ 
search in the science and art of preventive medicine 
The idea that preventive medicine should embrace not 
this country alone but the whole world led to the in¬ 
corporation of tropical medicine in the scheme 
Hence the palatial buildings which were opened in 
1929 by the Prince of Wales are called the Iiondon 
School of Hygiene and Tropical Medicine The 
school is probably the most complete institution of 
the kind in the world The staff is organized m six 
main divisions, public health, biochemistry, bacteriol¬ 
ogy, medical zoology, epidemiology and vital statis¬ 
tics, tropical medicine The students form three mam 
groups A number varying between 70 and 100 come 
for a course of six months in tropical medicine and 
hygiene. Most of these are already in or desire to 
enter a public medical service in the British Empire 
or foreign countries In a paper read before the 
Royal Society of Arts, Major Greenwood, F R S, 
professor of epidemiology and vital statistics, states 
that the course of instruction, partly clinical, partly 
laboratory training, makes considerable demands on 
their energy because much ground has to be covered 
in the tune The next largest group consists of stu¬ 
dents seeking to enter public health service and in¬ 
tending to sit for the diploma examination in public 
health of the University of London This course is 
longer and takes a whole year, and it is possible to 
present the different aspects of a problem of disease 
more completely—the chemical, bactenologic, para¬ 
sitologic, epidemiologic and administrative sides one 


after another Thus a sound knowledge of, say, the 
prevention of plague is obtained from various spe¬ 
cialists. The third group consists of students spe¬ 
cializing in one branch, such as bacteriology or epi¬ 
demiology It is said to include some of the best stu¬ 
dents, many of whom are foreigners The division of 
epidemiology has already had students from thirteen 
countries 

THE RETURN OF M THE DISCOVERY" 

The London Times reports that The Discovery, 
Captain Scott’s old ship, returned to London on 
August 1 and berthed At the Enst India Docks after 
two years in the Antarctic Sir Douglas Mauson, the 
leader of the expedition, was not on board, having left 
the ship in Australia 

Captain K N Mackenzie, who is a native of Oban, 
said that a fine film of the voyage had been made, 
including many interesting scenes of penguins and 
icebergs On arrival at Sir Douglas Mawson’s 1910 
camp in Cornwath Bay they found a tin of tobacco 
which had been lying there for over 20 years It 
was in perfect condition, and with much amusement 
they watched Sir Douglas enjoy his first puff of this 
old mixture The expedition had a number of dan¬ 
gerous expenenees with icebergs in discovering seven 
hitherto uncharted regions These new regions are 
Princess Elizabeth Land, MacRobertson Land, Bans- 
arctic Land, Sabnna Land, Knox Land, Kemp Land 
and Endcrby Land Altogether, the expedition 
charted 1,000 miles of new coast line, which they 
flagged and claimed for Britain One third of the 
whole of the Antarctic Continent was circumnavigated 
and 4,800 miles of Arctic water plied The expedi¬ 
tion collected data which has been left at Adelaide 
University, from which it is expected that several 
scientific discoveries of importance will be made The 
slump in the whaling industry had given the whales a 
much-needed chance to survive, and the expedition 
discovered two new whaling grounds of first-rate im¬ 
portance 

Navigating Officer W R Colbeck, speaking of the 
blizzards experienced in the Antarctic, said that on 
one occasion the expedition encountered a hurricane 
off Adelie Land The engines could not face it, and 
as a heavy sea was running they were drifting on to 
the edge of an ice pack The sides of the vessel 
were badly battered Later, the vessel was jammed 
in an ice pack for several days The expedition went 
as far south as G8i degrees, when they came to land 
and could go no further Some special broadcast pro¬ 
grams were sent out from Sydney on a short-wave 
length and were enjoyed very much The expedition 
did a great deal of oceanographic work as a result of 
which 20 tons of specimens were obtained 
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ADDITIONS TO THE HERBARIUM OF THE 
U S NATIONAL MUSEUM 

The National Museum, with more than 1,500,000 
specimens of plants from all over the world, has re* 
cently acquired quantities of valuable specimens from 
South America, according to information recently 
given to a representative of the V S Daily 
Among these plants, it is expected, will be found 
many novelties About 600 specimens have been 
brought to the museum by Mr W A Archer, who 
has been collecting privately many varieties in the 
Choco region of northwestern Colombia 
Already supplied with a fine Asiatic collection and 
a good European collet tion, acquisitions from South 
America in the past >ear contributed by two ex* 
plorers augment the specimens from this region 
Many of these plants may prove to have scientific and 
economic value as the use to which the Indians put 
them medicinally suggests fertile fields for scientific 
analysis However, the museum merely collects, iden- 
tifies, classifies, and names the specimens, without at* 


tempting to experiment with them for scientific pos- 
abilities 

The National Geographic Society recently pre¬ 
sented a large number of plants collected by E G 
Holt in an expedition to the Upper Orinoco For 
several months his expedition was attached to the 
Brazilian-Venezuelan Boundary Commission, and 
from this heretofore inaccessible border region the 
greater part of the collection was taken 

The last tnp conducted by the Smithsonian re¬ 
sulted m collecting 9,200 plants Mr Archer has con¬ 
tributed about 3,000 to the museum, representing 
private expeditions by him into Colombia 

The South Amoncan collection is growing rapidly. 
Prior to 1920 there were only two or three collections 
from this area. Since, the expeditions have been con¬ 
ducted in cooperation with Harvard University and 
the New York Botanical Garden Three expeditions 
have been made into Colombia, two to British Guiana, 
and two to Ecuador These journeys were made by 
the museum as part of a cooperative plan of collect¬ 
ing 


SCIENTIFIC NOTES AND NEWS 


The Baly Medal of the Royal College of Phys¬ 
icians of London, conferred every alternate year 
on the person who shall be deemed to have most dis¬ 
tinguished himself in the science of physiology during 
the two years immediately preceding, has been 
awarded to Professor W B Cannon, of the Harvard 
Medical School 

The honorary degree of DLitt will be conferred 
in December by the University of Liverpool on Dr 
James Rowland Angel 1, president of Yale University, 
formerly professor of psychology in the University of 
Chicago 

Professor Kasimir Fajans, professor of physical 
chemistry and head of the chemical laboratory at 
Munich, has been made an honorary member of the 
Royal Institution of Great Britain, a distinction 
which has been conferred on several other German 
scientific men including Professor Einstein, Professor 
Ostwald, the chemist, and Professor Laue, the physi¬ 
cist Professor Fajans gave the George Fisher Baker 
lectures at Cornell University in 1930 

The Silver Leibnitz Medal of the Prussian Acad¬ 
emy of Sciences has been awarded to Dr Earl Scheel, 
professor of thermodynamics at Berlin, and to Dr 
Agnes Bluhm, of the Kaiser Wilhelm Institute for 
biology. 

The Journal of the American Medical Association 
reports that Dr Edward 0. Otis, of Exeter, New 


Hampshire, formerly of Boston, was recently honored 
by more than a hundred physicians, nurses and health 
workers at a special meeting at the headquarters of 
the Boston Tuberculosis Association to commemo¬ 
rate the fiftieth anniversary of his service m that 
field. Dr Otis, who is an honorary president of the 
Massachusetts Tuberculosis League and a former 
president of the National Tuberculosis Association, 
was presented with a purse of gold on behalf of the 
league Speakers on this occasion included Dra, 
Frederick T Lord, George H. Bigelow, state com¬ 
missioner of health, and John B Hawes II. Dr. Otis, 
who is eighty-three years old, is also professor emer¬ 
itus of pulmonary diseases and climatology at Tufts 
College Medical School 

Da. Albert H. Miller, associate editor of the 
Rhode Island Medical Journal, Providence, was re¬ 
cently awarded the Fuke Fund Premium for bis 
essay entitled “Anesthetic*—Their Relative Values 
and Dangers 99 Established ninety-six years ago by 
the will of Dr Caleb Fiske, one of the early presi¬ 
dents of the Rhode Island Medical Society, the fund 
provides for an award to the author of the best essay 
submitted each year and for the subsequent publica¬ 
tion of the essay 

Lord Balfour, of Burleigh, has been elected presi¬ 
dent of the British Royal Sanitary Institute, in sue- 
session to the late Duke of Northumberland. 
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Mb. Gilbert T Rude has been appointed chief of 
the Division of Marine Operation of the U S Coast 
and Geodetic Survey 

Dr Kenneth M Watson, formerly professor of 
chemical engineering At the University oi Wisconsin, 
has joined the research and development staff of Uni¬ 
versal Oil Products Co Dr Watson's headquarters 
will be at the Universal's Riverside Laboratories, 
Chicago 

The Oregon State Board of Higher Education has 
appointed Dr A B Cordloy, who has served the state 
for thirty-six years, for the past twenty-three years 
as dean of the School of Agriculture of Oregon State 
College, dean emeritus of the school During Dr 
Cordley's service as entomologist and plant patholo¬ 
gist of the experiment station, according to the reso¬ 
lutions adopted by the board, he made three out¬ 
standing discoveries that ha\e been the means of add¬ 
ing great productive wealth to Oregon, namely, (1) 
his discovery of the life-history of the codling moth 
under Oregon conditions, and of a successful method 
of control, (2) his discovery of the cause of apple- 
tree anthracnose and of u control method, (3) his 
invention and development of the method of stock 
solution of lime-sulfur spray for control of apple 
scab 

The Maryland State Department of Health has 
selected Anne Arundel County as the site for an ex¬ 
perimental health service which, according to the state 
health director, Dr Robert n Riley, may lead to the 
establishment of a model full-time health department 
Dr John H Janney, Jr, of the Rockefeller Founda¬ 
tion, has been named director of the new unit The 
cost of the experimental department will be $20,000 
annually, which is about twice the cost of the aver¬ 
age county health department It will be borne by 
an appropriation of $5,000 by the county commis¬ 
sioners, $7,000 advanced bv the State, and the re¬ 
maining $3,000 contributed by the Rockefeller Foun¬ 
dation and tli© Johns Hopkins School of Hygiene 

Dr William W Jameson, professor of public 
health in the London School of Hygiene and Tropical 
Medicine, has been appointed dean of the school, suc¬ 
ceeding the late Sir Andrew Balfour 

Mb E C Titcumarsh, of Balliol College, Oxford, 
haa been elected to the Savilian professorship of 
geometry, vacated by the resignation of Professor G 
H Hardy 

Dr. A F Joseph has retired from the deputy di¬ 
rectorship of the Imperial Bureau of Soil Science, 
a post which he haa held since the inception of the 
bureau in May, 1929. 


The Ramsay Memorial Fellowship trustees, Lon¬ 
don, have made the following awards of fellowships 
for 1931-32 Mr B K Blount, a fellowship of 
£300, tenable for two years, at the University of 
Oxford, Mr Rognar Encson, civil engineer, a Swed¬ 
ish fellowship oi £300, tenable for two years, at the 
Imperial College, London, Dr George Karaguma, a 
Greek fellowship of £400, tenable for one year, at 
University College, London, Dr. J Lens, a Nether- 
land fellowship of £300, tenable for two years, at 
University College, London, Dr Y Urushibara, a 
Japanese fellowship of £400, tenable for two years, 
at University College, London The trustees have re¬ 
newed the following fellowships Mr W R Angus, 
British fellow, University College, London, Dr James 
Bell, Glasgow fellow, University College, London 

By an order of the Committee of the Bntish Privy 
Council, made after consultation with the Medical 
Research Council and with the president of the 
Royal Society, the Right Honorable Lord Dawson of 
Penn, president of the Royal College of Physicians, 
and extra-physician to the London Hospital, and Dr 
Edward Mellanby, FRS, professor of pharmacol¬ 
ogy in the University of Sheffield, are appointed 
members of the Medical Research Council in succes¬ 
sion to Professor T R Elliott, FRS, and Professor 
J B Loathes, FRS, who retire in rotation on Sep¬ 
tember 30 

Dr Nelson W Taylor, of the University of Min¬ 
nesota, is conducting x-ray research during the sum¬ 
mer at the Utah Engineering Experiment Station, 
Salt Lake City, in connection with the work on min¬ 
eral physics which is being done there 

Professor R B Thomson, of the department of 
botany of the University of Toronto, has resumed his 
work after a year's leave of absence spent mostly m 
the British West Indies 

Dr. Darwin O Lyon writes from Tripoli, express¬ 
ing regret at sensational items that ha>e appeared 
in the daily press concerning his work Under the 
auspices of the Royal Meteorological Observatory of 
Libyia, he is at present making experiments with 
sounding balloons and rockets in order to get data on 
the temperature, density and composition of the 
atmosphere at great heights 

Lord Moynihan, president of the Royal College 
of Surgeons of England, sailed for South America 
on July 24, to take part in the forthcoming medical 
conference at Buenos Ayres 

Lectures recently given before the Scripps Insti¬ 
tution of Oceanography at La Jolla, California, in¬ 
clude one by Dr F S Brackett, chief of the new 
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division of radiation and organisms of the Smith¬ 
sonian Institution, on “The Study of the Bitot of 
Radiation on Plants” and one by W. P Kelley, of 
the division of agricultural chemistry of the Citrus 
Experiment Station at Riverside* California, on “Base 
Exchange in Soils.” 

The following appointments of lecturers for 1932 
have been made by the Royal College of Physicians * 
Sir George Newman, Harveian orator, Dr. Dugald 
Baird, Bradshaw lecturer, Dr Harrietts Chick, 
Ohver-Sharpey lecturer, and Dr L P Jacks, Lloyd- 
Roberts lecturer 

Professor William Dobinson Halliburton, 
emeritus professor of physiology, King’s College, 
London, who died on May 21, provides m his will, on 
the death of his wife, £10,000 to the University of 
London, King’s College, for endowment, or towards 
the salary of a professor in the subject of physiology 
or the sciences relating thereto 

The British Medical Journal reports that the 
Kerckhoff Institute for the study of affections of the 
heart, built from a donation of a million dollars by 
Mrs Louise E Kerckhoff, of Los Angeles, as a me¬ 
morial to her husband, has been opened at Bad Nau¬ 
heim. The building, m classic style, consists of two 
mam cubicle structures with a connecting wing It 
contains an auditorium seating six hundred persons 
and intended for congresses, and a smaller lecture 
room A medical library and a museum with repre¬ 
sentations of methods of treating circulatory distur¬ 
bances, physical diagnosis and therapy, balneological 
collections, etc, are at the disposal of investigators. 
The institute will conduct special continuation courses 
open also to foreign physicians It is divided into 
five mam departments one for patients sent to Bad 
Nauheim under the German social insurance system, 
a statistical department devoted to research into the 
causes of cardiac diseases, a department for educat¬ 
ing the public os to causes and treatment of such 
diseases, another for their study and treatment, and 
a department covering treatment by physical meth¬ 
ods, especially baths Professor Groedel is at the 
head of the institute, for the maintenance of which 
Mrs. Kerckhoff has provided a fund of one million 
marks 

According to Industrial and Engineering Chem¬ 
istry progress in the plans for the erection of a head¬ 
quarters building for American pharmacy, near the 
National Academy of Sciences m Washington, D G, 
was reported at the seventy-ninth annual convention 
of the American Pharmaceutical Association held in 
Miami, Fla., the latter part of July. A total of 
$501,904.82 has been collected from pharmacists and 


the various branches of the drag tmd% and over 
$315,000.00 more has been pledged to the under¬ 
taking Plans have been drawn and approved, and 
actual construction is being held up only until the 
Commission of Fine Arts of the Federal Government 
completes its own plans for the development of that 
part of the District of Columbia where the site of 
the proposed building is located. An effort will be 
made to endow the building to the extent of one mil¬ 
lion dollars It is planned to provide a permanent 
repository for historical material bearing on the pro¬ 
fession of pharmacy, to supply research facilities as 
well as a pharmaceutical library second to none in 
the country, and office facilities for the various ac¬ 
tivities of the American Pharmaceutical Association. 
It is believed that construction of the building will 
bo completed by the close of 1932 

Excavation for the new building of the Eye In¬ 
stitute of Columbia University, which it is estimated 
will cost $1,100,000, has been started It is expected 
that the building will be finished in about a year 
The Eye Institute, which will be a part of the Colum¬ 
bia Medical Center, is to be an eight-story building 
at Fort Washington Avenue and 165th Street and is 
architecturally in harmony with the group occupying 
the area from 155th to 168th Streets and from Fort 
Washington Avenue to Broadway The basement will 
be used for storage, service and x-ray rooms The 
first floor will be used for administrative offices and 
for receiving patients The next five floors will be 
devoted to bedrooms and wards The operating and 
lecture rooms will be on the seventh floor and the 
laboratory will be on the eighth floor Mr James 
Gamble Rogers is the architect of the building 

The British Medical Journal reports that the Amer¬ 
ican Medical Association of Vienna, which was 
founded in 1904, and is a society of English-speaking 
medical practitioners, publishes a useful “blue book” 
every two years The new edition of this, which has 
recently appeared, contains a comprehensive list of 
the study courses available in Vienna throughout the 
year for those who have little or no knowledge of 
German The society has arranged with prominent 
physicians and specialists of the University of 
Vienna to conduct special courses and provide pri¬ 
vate tuition as may be required, and on reasonable 
terms. About 4,000 medical practitioners have be¬ 
come registered members of the association ones 
January, 1923, a quarter of these joined it last year, 
an indication of the rapid growth which is going on. 
Any medical practitioner arriving m Vienna as * 
total stranger, even though unacquainted with tin 
German language, can, through its agency, obtain 
specialist instruction in any subject for psrtob at 
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any Ung&L Art Mm M, ^ official monthly bulletin 
of the Amoriean Medical Association of Vienna, eon- 
tains reviews and abstracts of the latest publications 
in foreign medical literature, special departments be¬ 
ing devoted to German and Austrian medical re¬ 
search, a special section deals with the scientific and 
social activities in Vienna Inquiries may bo ad¬ 
dressed to the secretary of the American Medical As¬ 
sociation of Vienna at its headquarters, Alserstrasse 
9, Vienna VIII 

The London Times reports that at a general meet¬ 
ing of the British Society for the Preservation of the 
Fauna of the Empire, held on August 3 at the 
offices of the Zoological Society of London, *ith Mr 
Speden Lewis presiding, the report of the executive 
committee was presented It stated that since the 
last general meeting efforts had been begun to inves¬ 
tigate conditions in Labrador, to ascertain whether 
one or more areas could be set aside as sanctuaries 
The question of dispatching a mission of inquiry to 
West Africa had been proceeded with The most suit¬ 
able time for the dispatch of the mission would bo 
about the end of November For reasons of econ¬ 
omy the Game Department of Nyasaland had been 
abolished This was disappointing, for its constitu 
tion was in a great measure due to the representations 
of the society, and owing to the excellent warden ap¬ 
pointed it had been a great success Representations 
were being made in the proper quarter They were* 
also being made about the Indian rhinoceros, as in¬ 
formation had been received that poaching in Assam 
had been intensified of late, and there was little doubt 
that unless it could be checked the vanishing point 
would soon be reached 


A fiBGftitv survey by the Pennsylvania Forest Re¬ 
search Institute shows that the American chestnut, 
which seemed marked for destruction by a fungus 
blight which killed nearly every adult tree m the 
Eastern States some years ago, is recovering from 
the devastating attack of disease New shoots from 
the roots of the trees that were killed by the fungus 
have been growing rapidly with every evidence of 
health and strength and the Pennsylvania Institute 
reports that a fairly good sized crop of chestnuts 
may be gathered this year from the young trees The 
blight from which chestnut trees m the eastern United 
States have been suffering began m 1904, when it was 
first discovered m a park in Brooklyn It rapidly 
spread until all the states from Maine to West Vir¬ 
ginia were affected m varying degrees In parts of 
the country practically all the native chestnut trees 
were destroyed 

At the recent international jubilee meeting in 
London of tho Society of Chemical Industry a plan 
was arranged for the cooperation between manufac¬ 
turers of Great Bntam, France and Germany French 
and German scientists and industrialists visited the 
exhibition of British Chemical Plant, and it has been 
provisionally agreed that future exhibitions of this 
nature in the three countries shall be organized and 
advertised in close collaboration Each country will 
take its turn tnenmally France will hold her next 
exhibition in 1932, Germany will follow with 
“Achema” in 1933, and the exhibition will again be 
held in Great Bntam m 1934 The representative 
organization m each country dealing with the manu¬ 
facture of chemical plant will be responsible for 
organizing parties to visit the exhibitions held in the 
other eountnes 


DISCUSSION 


THE SUMMER MEETING OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE IN 1933 
Tbs Chicago Centennial is an international exposi¬ 
tion under national auspices, but it is more than this, 
it ii an intellectual occasion. Even if the exposition 
van devoted exclusively to economic and commercial 
exhibits it would be full of interest to all students of 
social seienee, for, after all, economics is really only 
the objective side of the great seienee of how men Uve 
togttker The feet is, however, that the pure sciences 
hava been given a fundamental position in the plan 
of the ax pool tion, the principal theme of the under¬ 
taking Mug the dependence of industry upon the 
beets «e»neas. 

Shortly after the American Association for the 
Advancement of Science decided to hold a summer 


meeting at Chicago m 1033, the trustees of the exposi¬ 
tion decided to cooperate by providing for the invi¬ 
tation of a considerable number of men of science 
from foreign countries as guests of the meeting 
Accordingly the Council of the American Association 
for the Advancement of Science was asked to suggest 
the names and proper distribution of these guests. 
At the Cleveland meeting, 1930, the following com¬ 
mittee was charged with tins duty J HeEL Csttell 
(chairman), W B Cannon, H Crew, B. E. Living¬ 
ston, R A. Millikan, T H Morgan, F. R. Moulton, 
W. A. Noyes Meeting at the Cosmos Chib in Wash¬ 
ington, D C, on April 27 and 28, the committee 
allotted a definite number of guests averaging about 
five to each ef the fifteen sections of the Amenean 
Association for toe Advancement of Seienee. 
festiona as to individual scholars, men of «■■**»* 
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achievement, leaders of thought, were next sought 
from the various divisions of the National Research 
Council, as well as from the secretaries of the dif¬ 
ferent sections of the American Association for the 
Advancement of Science and of certain societies of 
specialists The response to these requests has been 
generous and, for the most part, prompt 

It is hoped that guests accepting the invitation will 
appear on the program of the association’s meeting 
and will also be available for one or more public lec¬ 
tures in various scientific centers For a number of 
years past the program of the American Association 
for the Advancement of Science has been a highly 
important one, even when limited entirely to the pro¬ 
ductive scholarship of America The foregoing plan 
is intended to enrich the regular program and is felt 
to be in full harmony with the international character 
of the exposition 

No attempt will be made to give, m a single week, 
a cross-section of human knowledge but it is believed 
that a bird’s-eye view of the mam lines of present- 
day research will be presented and will render the 
1033 meeting a memorable scientific occasion The 
aim is to establish personal contact between an intel¬ 
ligent audience and the leaders in science The Cen¬ 
tury of Progress is the name under which this exposi¬ 
tion is incorporated, but there is here no implication 
that it is a backward looking institution The whole 
purpose is, indeed, to point the way to another coming 
Century of Progress, to demonstrate the unity and 
importance of science Every effort will be made to 
eliminate from this meeting the turmoil and bustle of 
a worlds fair by the selection of appropriate meeting 
places But if, m these efforts, the local management 
is not in every way successful there will be compen¬ 
sations, illuminations of mind and matter, and fore- 
gatherings, which will leave the balance on the right 
side 

By action of the council of the Amenc&n Associa¬ 
tion for the Advancement of Science at its recent 
meeting in Los Angeles, the exact date of the Chicago 
meeting was fixed as the last full week in June, 1933 

John Stephen Sewell 

Director or Exhibits, 

Chicago Centennial Exhibition 

THE MARINE LABORATORY OF THE UNI¬ 
VERSITY OF SYDNEY, AUSTRALIA 

I have just received from Professor W J Dakrn, 
of the department of zoology, University of Sydney, 
New South Wales, Australia, a letter w which he in¬ 
forms me that, notwithstanding the great financial 
stringency m Australia he has succeeded in procuring 
funds for the establishment of a small temporary 
marine laboratory and the acquisition of an auxiliary 


yacht of 13 tons. Both the laboratory and the yacht 
belong to the department of zoology of the Univer¬ 
sity of Sydney A program of investigations without 
aid from the state is being earned out, although se- 
nous financial difficulties beset the University of Syd¬ 
ney At present particular attention is being devoted 
to the plankton and certain hydrographic conditions to 
a distance of about five miles off shore east of Sydney 
Already plankton catches have been taken regularly 
for eighteen months Professor Dakin himself has 
been conducting experiments on the osmotic pressure 
of the blood of certain marine organisms apart from 
investigations that he has already made on “The 
osmotic concentration of the blood of Callorhynchue 
milhi and Epiceratodus (Neoceratodus) forster%, and 
the significance of the physico-chemical condition of 
the blood in regard to the systematic position of the 
Holocephali and the Dipnoi * n 

Professor Dakin writes that his laboratory is very 
badly off for literature and that he is unable to raise 
more money to face the adverse exchange rates He 
lias asked help ui obtaining literature, especially on 
the physical and chemical methods of oceanography 
and on plankton It has occurred to me that by pub¬ 
lishing this note in Science assistance for Professor 
Dakin’s struggling laboratory might be proeui ed He 
says “We are doing our utmost with private funds 
and often risking life too by working from inefficient 
boats on a most unruly because unprotected sea” 
Will those who are willing to send literature please 
address it as follows Professor W J Dakin, Depart¬ 
ment of Zoology, University of Sydney, New South 
Wales, Australia Any help that may be extended 
will be very greatly appreciated 

T Wayland Vaughan 

Sc&ipps Institution or Oceanography 

DEVELOPING NEW VARIETIES OF HOPS 

Last fall work was initiated to develop new varie¬ 
ties of hops Because of an attack of downy mildew, 
Peeudoperonospora humuh (Miy et t&k) Wils, it 
was desired to obtain new varieties which were not 
only resistant to this disease, but also superior in yield 
and quality The variety Fuggles has been reported 
as resistant to this disease This variety, however, 
under most Oregon conditions, ib considered low m 
yielding ability and of a quality that is desired only 
by a certain trade 

Naturally fertilized seeds of this crop were collected 
in the growers’ yards Preliminary Inals showed that 
the Beed was dormant and would not grow under 
ordinary germinating conditions The seed, therefore, 
was chilled for about ten days at freezing tempera¬ 
tures and then scarified by rubbing on coarse emery 

i Zool Soc London, Proe , pt 1, pp 11-16, April 14, 
1031 
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paper. Hub seed was planted in the greenhouse on 
October 9 m flats and the seedlings were transplanted 
to a bed after they had tnade a growth of about 12 
inches Artificial lights (three 500-watt Mazda lamps 
for 100 plants) were turned on from 5 to 12 p u 
each night Plants 20 feet in length were developed 
by March 29, and two of the plants came into burr 
(blossom) at this date A growth oi 12 inches was 
recorded in one day This development of a hop 
plant from seed to blossom in less than six months’ 
time indicates the possibilities of rapid development 
of new varieties Professor E S Salmon, m En¬ 
gland, stated that the “work of raising new varieties 
of hops is un arduous and expensive one and is neces¬ 
sarily very slow, since the seedling plants do not 
bear a crop until the third year, and can not be 
judged for character such as aroma, richness m resins, 
and cropping powers until the fifth year, at the 
earliest ” 

The use of chilling and scarification of seed, the 
greenhouse and the lights are of great assistance m 
speeding up a program of breeding with a crop of 
this type The striking variability of seedlings indi¬ 
cates a great difference in the value of the different 
plants Of course, it will take additional time to test 
out not only their disease resistance, but also their 
yielding ability and quality Also, some time will be 
required to increase their vegetative parts for plant¬ 
ing stock 

This procedure not only speeds up the breeding 
program, but also gives available plants for test n 
in the spring when inoculum of the downy mildew 
disease, which is a true parasite, is plentiful 

E. N Brbssman 

Oregon State Agricultural College 

POLYEMBRYONY IN RED SPRUCE 

In the course of a germination test of red spruce 
Ptcea rubra (Link ) collected in eastern Maine in the 
foil of 1930, two well-formed radicles, each about 2 
em long, were observed protruding from the same seed 
coat Unfortunately, upon removing the Bproulcd 
seed the root tips were damaged, so that it was im¬ 
possible to grow the seedlings Upou dissection two 
sets of well-formed cotyledons were disclosed Both 
seedlings appeared to be of equal vigor, so that it 
seems probable that two normal seedlings would have 
developed, had they been undisturbed Similar phe¬ 
nomena have been reported by Jacobs 1 in sugar pine, 
Pinna lamberttana (Doug ), in 1 per cent of all seeds 
tested by him, and recently by Woodworth* in Alnus 

1 Allen W Jacobs, "Polyembiyonism in Sugar Pine," 
Joan For,, 22 578-674, 1924. 

* Robert H Woodworth, "Parthenogenesis and Poly- 
embryony in Alnua rugoaa (Du Boi) SprangS cience, 
*- a, 70s 102-198, 1029. 


rugoaa (Du Roi) Sprang, but the writers are unaware 
that polyembryomsm has been recorded in red spruce 
During nearly 300 tests of this species, aggregating 
over 30,000 seed, this has been the only case observed. 

Henry I Baldwin 
Warren E Pehcival 

Berlin, New Hampshire 

ABBREVIATIONS FOR SCIENTIFIC AND 
ENGINEERING TERMS 
Nearly two hundred years ago an Englishman 
determined the value of a to 707 decimal places One 
state legislature is stud to have “standardized” the 
value of a as 3 Between these impracticable extremes 
lies the value which has served, and will continue to 
serve, the purposes of science 
As a matter of convenience, abbreviations have been 
established for many words which are in frequent 
use or which are cumbersome by reason of length 
Many of these abbreviations, though not logically de¬ 
rived from the English woids which they now repre¬ 
sent, have been sanctioned by custom, and the period 
at the end is the generally accepted sign of an abbre¬ 
viation A chemical symbol is quite generally written 
without the period, and thus m present usage there 
ib a distinction between C (for carbon) and C (if 
that form be used for centigrade) 

The list of “Abbreviations for Scientific and Engi¬ 
neering Terms” prepared by a sectional committee of 
the American Standards Association proposes to 
abolish the period, to change many of the tune- 
honored forms of abbreviation, and in many instances 
to “standardize” two forms of abbreviation for the 
same word 

Elimination of the period is proposed “in the inter¬ 
ests of economy and the reduction of waste” It is 
difficult to see how this will be realized No economy 
of time is indicated in printing and proofreading 
where the printer is expected, for example, to set 
“cu m” (for cubic meter) and (in the absence of 
periods which determine the spacing) to decide 
whether cum or cu m is the proper form 
Though the American Association for the Advance¬ 
ment of Science is given as one of the organizations 
sponsoring this proposed list of abbreviations, the 
writer has consulted a number of association members 
without finding one who knew of the list, or who 
favors it m its present form. 

If the list is to be sanctioned by the association, 
many members who are careful in their use of English 
will no doubt be interested in the proposed forms. 
The list appeared in the “ASA Bulletin” of July, 
1930, and in a publication dated January, 1931, desig¬ 
nated as “A. S A ZlOi-1031” 

The list is not a very long one, but its adoption 
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promises a long period of eonfeuoo. Somewhere ignored If widespread nee rather ten mere official 
between the complete word and the arbitrary and adoption le to be achieved* 

ambiguous form of abbreviation, there is a well* E. H MoClKjLAND 

established tradition which should not be entirely Qamn Lxbbaby or FmasuBOH 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE MICROPHONE AMPLIFIER 
In the transmitter of the ordinary telephone, the 
vibrations of the diaphragm produce varying pres¬ 
sures upon carbon granules or a carbon button The 
electrical resistance of the carbon vanes with the 
pressure so that an electncal current may be made to 
vary in accordance with the impressed sound waves 
This current, although controlled by the sound vibra¬ 
tions, has much more energy. Hence, the carbon 
button acts as an amplifier for sound vibrations 
It is, therefore, possible to make use of the carbon 
transmitter as an amplifier for wireless signals The 
circuit is shown in Fig 1 The output from an ordi¬ 
nary detector valve AB is passed through the coils 
of a wireless receiving telephone The type used m 
this circuit is a Brown telephone The diaphragm 
of the Brown telephone is set in vibration by a little 
metallic reed which is itself actuated by the rectified 
current from the detector tube The diaphragm of 
the Brown receiver is removed and a short light 
metallic rod is connected from the reed C to the mid¬ 
dle of the diaphragm D of a telephone transmitter 
Then when the reed vibrates in unison with the in¬ 
coming signals the diaphragm of the transmitter D 
presses against the carbon button G The current 
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supplied from the six-volt storage battery F vanes 
with this pressure Accordingly a variable current 
passes through the primary of the audio transformer 
G. This causes a current in the secondary which 
actuates the loud speaker H The audio transformer 
is inserted to prevent the direct current generated by 
the battery F from passing through the coils of the 
loud speaker 

This arrangement gives plenty of amplification, but 
the quality is rather poor The device is not very 
sensitive, as the carbon button will not respond to 
weak vibrations R c Cotwau, 

D&PABTXENT Or PHYSICS, k FlUiLKM 
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THE USE OF A HOT CATHODE HELIUM 
LAMP AS A SOURCE OF MONO¬ 
CHROMATIC LIGHT FOR 
THE POLARISCOPE 

A continuous spectrum in conjunction with suit¬ 
able prism and diaphragms is not well adapted for 
precise measurement of rotatory power The mercury 
arc unfortunately gives only two lines suitable for 
polarunetnc purposes (Zs5460 7A and X = 4358 3A). 
The two yellow lines, 5790 7A and 5769 7A, are too 
near to one another to permit an easy separation, 
especially as a great intensity is needed for measure¬ 
ments of rotatory power The helium spectrum shows 
two intense lines, a yellow one (X = 5875 6A) and a 
red one (X = 66781A) The yellow line permits mea¬ 
surements of great accuracy and can be used to great 
advantage in place of the inconvenient mercury yel¬ 
low lines Furthermore, it presents a second advan¬ 
tage m being situated very near the sodium doublet 
for which the rotations of the majority of orgame 
compounds have been determined. 


♦Scot *3cai* 



Hot cathode helium lamp 


Exoept for tbe red line furnished by the Cd arc, 
which is difficult to operate for routine work, there la 
no red light readily available which is intense and 
pare enough for the purpose specified. The helium 
fed line is located very far towards the red and if 
ideal for measurements in that part of (he n— 
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Win tbs knp described above, the intensity of tbs diagram, was an all-quartz hot eathode helium lamp 
line wee such a« to permit a reading within — 0 015° built by the General Electne Vapor Lamp Company, 
with a half shadow angle of 4°. Using a photo- Hoboken, N. J The are was operated under 180 
graphic process the angle could be read within volts and earned 5 amperes 
-t» 0 003 (exposure 00 seconds, half shadow angle 4 ) Alexandub lioruiiN 

Measurements with the yellow line 5875 6A were the Booketellee Institute 
consistent within 0 002°. to* Mxdioal Reskaeoh, 

The lamp used, which is reproduced in the above New Took 
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ACTION CURRENTS IN THE AUDITORY 
TRACTS OF THE MIDBRAIN OF 
THE CAT 

In the course of an investigation of action currents 
in the central nervous system of the cat by means of 
an amplifier in connection with ear phones or a string 
galvanometer, responses were obtained from the 
auditory tracts of the midbram The intensity, tim¬ 
bre and pitch (up to at least 1,000 per sec) of the 
sounds applied to the ears of the cat were reproduced 
with considerable accuracy in the ear phones The 
observations of Wever and Bray 1 on the auditory 
nerve were repeated and their results confirmed 
Adrian’s observations,* which led him to suggest that 
the effect in the nerve is duo to a diffuse electrical 
spread from the cochlea, have also been confirmed, 
but with the following qualification (1) The re¬ 
sponses are much greater in the auditory pathways 
than in the surrounding tissue (2) There appears 
to be a decrease in the size of the responses upon the 
local application of narcotics 
We believe that the effect in the brain stem repre¬ 
sents at least two elements, primarily, action cur¬ 
rents in the particular auditory tract to which the 
eleotrode is applied, and secondarily, electrical spread 
from more distant parts of the auditory mechanism 
Our method allows stimulation of either or both 
eats. A stethoscope is fitted to the decerebrate cat 
Its bell receives taps at constant rate and intensity 
Voice or other sounds may be delivered through a 
funnel in place of the stethoscope bell The sound 
may be localised to one ear or the other by clamping 
the appropriate arm of the stethoscope. A diffuse 
silver electrode is placed subcutaneously on the 
musdes of the skull and a differentiated electrode con¬ 
sisting of a fine silver needle, insulated except for the 
tip, is pushed down the brain stem caudally at 
nght angles to the planes of deoerebrabon 
Sharpness of localisation is characteristic of re¬ 
sponses in the brain stem. Using the string galva- 
, G Wever and Charles W. Bray, Science, 71, 215, 

■WOe 

M*fan, 7. Fkftiol., 71, it 1981. 


nometer with one stage of amplification the responses 
are obtained only from certain points. A movement 
of the electrode of one millimeter or less suffices to 
pass through a maximum and usually to loose the re¬ 
sponse With a more sensitive amplifier and ear 
phones this point represents a very sharp maximum, 
many tunes louder than the responses from neighbor¬ 
ing points These active points have been shown by 
subsequent gross section to he invariably upon the 
auditory pathways, including the trapezoid body, 
acoustic striae, and lateral lemmsci up to the inferior 
colliculi. Numerous other regions explored, not on 
the pathways, have never given any response with 
the less sensitive apparatus 

When electrodes are placed upon crossed tracts, 
such as the lateral lemmcus, the responses are chiefly 
contralateral, %e, the electrode in the left midbram 
is much more sensitive to stimuli applied to the right 
ear than to those applied to the left ear This con¬ 
tralateral relationship agrees well with the known 
anatomy of the auditory pathways 

When the cat dies in the course of an experiment 
the responses from the brain stem are lost as soon 
at the heart stops beating, and sometimes a few min¬ 
utes before. The responses from the acoustic nerve 
persist after those from the brain stem are no longer 
detectable, and sometimes for several minutes after 
the heart has stopped. 

Narcotization of parts of the brain stem by inject¬ 
ing 5 per cent or 10 per cent novocaine in Ringer’s 
solution near the electrode obliterates responses on 
the Btnng. The responses return after one to three 
hours If the novocaine is injected on one side of 
the brain stem between the electrode and acoustic 
nerve, responses from that ear disappear, while those 
from the other ear persist 

Comparison of responses from the acoustic nerve 
with those from the brain stem shows that those from 
active points m the brain stem are usually slightly 
greater than those from the nerve. This is true even 
if the electrode pierces the sheath of the nerve, thereby 
yielding greater responses than if on its surface. 



206 


SCIENCE 


You 74, No 1612 


Words are always reproduced more dearly and in¬ 
telligibly from the nerve Those from the brain stem, 
whilo often intelligible, are always somewhat blurred. 
There is some doubt as to whether the upper limit of 
pitch is as high for the bram stem as for the nerve 

We believe that the above evidence indicates that 

we are dealing with true action currents in the 

auditory pathways It demonstrates the possibility 

of direct study of the activity of individual tracts 

within the central nervous system, by such methods 

as have been employed for peripheral nerves and the 

cerebral cortex „ ~ 

H Davis 

L J Saul 

Departments or Physiology 
and or Psychiatry, 

Harvard Medical School 

THE EFFECT OF HYPOPHYSECTOMY ON 
GESTATION IN THE RAT 1 

Experimental work on the functions of the pitui¬ 
tary gland has dealt largely with the effects of extir¬ 
pation of this gland on growth and on the develop¬ 
ment of the reproductive organs, and, with the 
exception of the early work of Aschner on pregnant 
dogs, no further studies seem to have been earned 
out on the effects of hypophyBectomy on the main¬ 
tenance of pregnancy an mammals It seemed of 
interest, therefore, to see what effects, if any, removal 
of this gland would have upon the course of gestation 
in the rat 

A total of 43 pregnant rats were operated on for 
the removal of the anterior and postenor lobes of the 
pituitary gland The age of the rats at the time of 
operation ranged from 92 to 247 days, the average 
being 126, while the day of pregnancy varied from 
the eleventh to the twentieth, most being within the 
twelfth to the sixteenth 

Of the 43 operations, 21 resulted in the incomplete 
removal of the gland, for at necropsy it was easy to 
find under a dissecting binocular small pieces of an¬ 
terior lobe, or of anterior and postenor lobes, in situ 

In all the foregoing 21 rats, gestation ended in 
partuntion, the young in most cases being alive In 
18 of these rate the gestation period was of normal 
length, and all the newborn were living and were 
suckled Pregnancy in the other 3 animals was pro¬ 
longed One mother gave birth to 2 living young and 
3 dead on the twenty-fifth day, one of the litter show¬ 
ing signs of having milk in its stomach On necropsy 
a very small piece of the anterior lobe was found to 
have been left The second mother gave birth to one 
dead and one living young at 11 A M on the twenty- 
fourth day of pregnancy Three hours later two 

1 Aided by a grant from the National Research Coun¬ 
cil. 


more living young were found in the cage. The fol¬ 
lowing morning all were dead, apparently without 
having been suckled by the mother. The mother woe 
killed the same day and was found to contain tn utero 
one macerated foetus, and at the site of the pituitary 
a small piece of the gland In the third case, on the 
twenty-fifth day one was found born alive Necropsy 
revealed no others vn utero, although there was evi¬ 
dence of others probably destroyed after birth 
Traces of pituitary tissue were found 
Twenty-two of the 43 pregnant rats used in the 
experiment retained none of the pituitary Micro¬ 
scopic findings will be reported later In all these 
the period of pregnancy was lengthened by from 3 
to 4 days With two exceptions, noted below, the 
mothers died without being able to give birth to the&r 
young One of the two exceptions was sacrificed on 
the twenty-sixth day m order to secure good necropsy 
material In the other exceptional case, the young 
were removed by caesarian section on the twenty-fifth 
day, the result of which was that the mother recov¬ 
ered At necropsy a month later, the former site of 
the pituitary showed no traces of the gland, and the 
ovaries, uterus, thyroid and adrenals exhibited all the 
characteristics of a completely hypophysectonused 
animal 

The evidence at band thus shows that complete re¬ 
moval of the pituitary is followed by death at the 
end of a prolonged pregnancy, unless, as in one case, 
the mother's life is saved by removal of the foetuses 
from the uterus 

R I Penchabz 
J A Long 

Department or Zoology, 

University or California 
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THE HARVARD PROGRAM OF GALACTIC 
EXPLORATIONS 

By Dr HARLOW SHAPLEY 

DIRECTOR OF THE HARVARD OBSERVATORY 


The work earned on at the Harvard Observatory 
for the past ten years has included the systematic 
survey of various parts of the stellar universe Re¬ 
cently wo have been able to inaugurate active studios 
in the whole range from the nearest stars to the 
groups of galaxies at distances of the order of a 
hundred million light years For convenience of 
operation and discussion the program of exploration 
and measurement has been divided into eight major 
sections, each concerned with a separate territory and 
employing in general a special method and equip¬ 
ment Ten photographic telescopes and approxi¬ 
mately thirty observers and investigators are involved 
in the program In the following paragraphs I shall 
outline briefly the progress in the eight territories, of 
which five lie within the galactic system and three 
in the extragolaetie universe. 


(1) The Solar Neighborhood 
A large majority of the stars within fifty light 
years of the sun are of less than solar luminosity, 
and most of them are below naked-eye visibility. 
Thus a recent compilation of those stars known to be 
nearer than sixteen light years shows but 40 per cent, 
brighter than the sixth magnitude The exploration 
of the solar neighborhood is therefore a search for 
dwarf stars among telescopic objects 
It is important to have as complete a census as 
possible of the solar neighborhood—the most use¬ 
ful sample we have of a volume of space A thor¬ 
oughly observed frequency distribution of Btellar 
luminosities and a knowledge of the density-in-space 
laws for the stars within fifty light years of the sun 
are fundamental in the analysis of stellar develop¬ 
ment and the structure of stellar systems. 
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The Harvard work on the apace distribution of 
nearby stare is at present confined to the southern 
hemisphere and consists in the detection of these stars, 
not through parallax measures, but through their 
large proper motions Photographs made with the 
24-inch Bruce doublet at the southern station (now 
near Bloemfontein, South Africa) cover practically 
all the southern sky for stars to the seventeenth mag¬ 
nitude and about one fourth of the southern sky for 
stars to the eighteenth magnitude Many of the 
plates were made more than thirty years ago A 
comparison of these plates (scale 1' = 1 mm) with 
the plates made currently on the same fields with the 
same telescope will provide much material on the 
number and on the distribution in space and in 
luminosity of the stars in the circumsolar region. 
At present approximately 40 per cent of the tele¬ 
scope’s working time is devoted to proper motions, 
and already a large number of conspicuously moving 
stars have been found on the Bruce plates by Dr 
Layton, who continues at the University of Minnesota 
the study begun at Harvard 

(2) The Region ox thb Brighter Stabs 

The great majority of naked-eye stars lie between 
the distance limits of fifty and five hundred hght 
years, though some of them with unusually high in- 
trinue luminosities are farther away Within the 
same limits of distance are probably half a million 
telescopic stars Their distribution in space and the 
general structure of the stellar system which they 
compose can be determined m part from studies of 
proper motion and trigonometric parallax, 
naked-eye stars of the region can probably be most 
effectively studied, however, through those methods 
of distance measurement that depend on knowledge 
of the absolute magnitudes (intrinsic, luminosities) 
of the stars as estimated from their spectra. With 
the absolute magnitudes known and apparent mag¬ 
nitudes measured, distances are readily computed. 

Our own explorations of this territory are very 
largely based on spectroscopic parallaxes For sev¬ 
eral years at both the southern and the northern 
stations we have systematically accumulated spectro¬ 
grams suitable for the work, methods of UBing the 
various classes of spectra are under study at Harvard 
and elsewhere and it appears probable that good 
criteria of absolute magnitudes will soon be available 
for many of the spectral classes We can use in this 
survey not only the plates specially collected for the 
purpose but also the tens of thousands of short dis¬ 
persion spectrum plates in the Harvard photographic 
collection The analysis can thus go several magni¬ 
tudes below the naked-eye limit, extending the terri¬ 
tory to the distance of a thousand light years or so, 
and making possible a much more complete census of 


the dwarf stars within a few hundred light years of 
sun 

(3) The Local Systev 

We have good but not incontrovertible evidence of 
the existence of a localised star cloud in our part of 
the galaxy Its diameter is several thousand light 
years, its population is in the tens or hundreds of 
millions of stars I believe that this local system may 
be comparable in dimensions and composition with 
the Magellanic clouds or with a typical spiral nebula. 
But it will take long and laborious study to unravel 
the complications of stellar structure m this third 
territory which, we assume, extends out to a distance 
of approximately five thousand light years. 

The Henry Draper Catalogue gives the spectra of 
226,000 stars as classified by Miss Cannon, and affords 
material for the statistical discussion of their space 
distribution Most of the stars, however, to the mag¬ 
nitude limit within which the catalogue is essentially 
complete, are not more distant than one or two thou¬ 
sand light years, they do not represent satisfactorily 
the local system 

Nearly ten years ago we began an extension of the 
Henry Draper Catalogue to the fainter stars, paying 
special attention to the nch regions in low galactic 
latitude. The new spectrum plates required for the 
work were made at the southern station, mainly with 
the Metcalf 10-ineh camera. A hundred thousand 
faint spectra have now been classified for the Henry 
Draper Extension The limiting photographic mag¬ 
nitude of completeness is approximately 11.5, corre¬ 
sponding to a fourfold extension in distance over the 
Henry Draper Catalogue The distance limits are, 
of course, quite different for the various spectral 
classes, because of the diversity in absolute magnitude 
from class to class. 

Scarcely one fourth of the Milky Way has been 
covered at the present time by the Extension, but 
preliminary analyses have already shown that the new 
work will be of much value in advancing our knowl¬ 
edge of that nearer part of the Galaxy which we call 
the Local System An equally useful result of the 
program will be the determination and the publica¬ 
tion of spectra and magnitudes of great numbers of 
individual faint stars, thus giving the students of 
positions, motions and luminosities basic data for 
their investigations. 

For the work on spectral classification, as for the 
projects in several of the other territories under ex¬ 
ploration, the measurement of the stellar magnitudes 
is fundamental. To provide the necessary standards 
of photographic brightness, the Harvard photometric 
program has been taken up Actively again after an 
interruptum of several years. 
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(4) Ts« Mxunr Wat 

The start within fire thousand light years of the 
ton constitute a trifling proportion of the galactic 
system as outlined by globular star clusters and the 
Milky Way clouds* The faint stars of the Milky 
Way are so remote that spectroscopic methods of 
determining their distances are as yet quite impos¬ 
sible, and trigonometric and proper motion measures 
are hopelessly inadequate. Statistical analyses, based 
on the counts of stars of vaf^ous magnitudes, assist 
in discovering the structure of the nearer parts of 
the Milky Way, but perhaps now the most satisfac¬ 
tory attack on its extent and structure can be made 
through the study of the periods and light curves of 
variable stars The methods of using eclipsing 
binaries, long period variables, novae, and Cepheid 
variables m the measurement of stellar distances are 
well known to the students of stellar astronomy The 
Cepheid variables are especially powerful in measur¬ 
ing space, through the fortunate circumstance that 
the lengths of their periods of variation are closely 
correlated with their absolute magnitudes The 
period-luminosity relation for Cepheid variables is 
the key to the measurement of practically all distances 
greater than a few thousand light yean. 

About seven years ago a program for the systematic 
photography of Milky Way variable stars was in¬ 
augurated at our northern and southern stations to 
supplement the plates of the Harvard sky patrol, 
which had been in operation for approximately thirty 
yean. The regular patrol furnishes ample material 
for the three or four thousand variable stan brighter 
than the twelfth magnitude, but it contributes little 
for the fainter variable stars associated with the 
Milky Way star clouds In the new observing pro¬ 
gram, which is earned on with the larger telescopes 
at Cambridge and Bloemfontein, several thousand 
photographs have been taken The whole of the 
galactic belt u oovered systematically. In three lines 
along the galaetio eirele 196 regions have been chosen, 
■o centered that adjacent fields overlap For pur¬ 
poses of comparison seventy-two variable star Adds 
in various high galactic latitudes have also been 
selected for study. Particular attention is given at 
Present to the southern Milky Way, not only because 
of its greater richness in variable stars and in other 
objects of interest, but because the northern sky is 
being more actively studied than the southern by 
other observatories. 

The photographs of ten of the Milky Way fields 
have b max examined by the workers in Cambridge, 
who bavu found nearly two thons&nd new variable 
have determined the periods and light curves 
* hundred. The photographs extend to the 


sixteenth magnitude and fainter, and many of the 
new Variables are more than thirty thousand light 
years distant The work shows conclusively that the 
variable stars provide an easy entry into the Milky 
Way star fields in which they are imbedded, but the 
labor of discovery and analysis ib very great, and 
it will be ten or fifteen years before a sufficient num¬ 
ber of the Harvard Milky Way fields are studied fully 
enough to outline the arrangement and dimensions of 
the star clouds composing the Milky Way system 

The regions so far studied are mainly in the Milky 
Way between Carina and Aquila One of our first 
results on this program was the discovery that the 
dense star clouds in Sagittarius and neighboring con¬ 
stellations are at a distance of forty or fifty thou¬ 
sand light years Apparently they form a nucleus of 
the Milky Way system, near the gravitational center 
of the surrounding system of globular star dustero. 
They indicate a center that agrees both in direction 
and in distance with the galactic center found ten 
years before from the study of the space distribution 
of individual globular clusters. 

Concurrently with the systematic work on faint 
variable stars in the Milky Way, whieh is under the 
supervision of Miss Henrietta Swope, we have under¬ 
taken several special studies of the nearer variable 
stars (a) With the help of a grant from the Ameri¬ 
can Academy of Arts and Sciences an investigation 
of the photographic brightness of eclipsing stars has 
been made, providing the first extensive material 
available on photographic light curves of a type of 
vanatftfe star important to our knowledge of the 
shapes, surface brightnesses and mean densities of 
stars in binary systems, and significant therefore for 
theories of stellar evolution (b) Harvard patrol 
plates have been used by Dr L. V Robinson to deter¬ 
mine from about fifty thousand observations the 
photographic light curves of one hundred of the 
brighter Cepheid variables m an attempt to learn 
more of the characteristics of these stars on the basis 
of homogeneous material (c) Participation by the 
Harvard Observatory in an international study of 
Cepheid variables m selected regions dunng the past 
two years has involved the measurement of sixty-two 
magnitude sequences, the accumulation of a thousand 
new photographs of the “international” Cepheids, the 
study of their spectra and the detailed investigation 
of their periods and mean photographic light curves, 
(d) The study of faint variables m three large fields 
in high galactic latitude has revealed an abundance 
of duster type Cepheids and of eclipsing binaries 
but relatively few long period variables and no 
classical Cepheids, indicating the thinness of the 
Milky Way system. 
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(5) The System of Globular Clusters 

The diameter of the Milky Way is not less than a 
hundred thousand light years, probably it is much 
larger Undoubtedly the globular star clusters which 
are observed along the borders of the Milky Way and 
sparingly in high galactic latitudes extend throughout 
a region more than two hundred and fifty thousand 
light years in diameter The galactic system may be 
coextensive with this system of globular clusters, 
and it may be that the globular dusters, with the star 
clouds of the Milky Way, the local system and the 
Magellanic clouds, form a complex system of higher 
order than a simple galaxy In time we should know 
much about these matters It is convenient for the 
present to consider that the supersystem of a hun¬ 
dred globular clusters constitutes the fifth stage m our 
explorations and marks the point where we pass from 
considering various parts of the galactic system to 
the treatment of external galaxies 

The discovery and study of variable stars in globu¬ 
lar clusters by the late Professor Bailey at Harvard 
waft followed by the extensive investigations of such 
systems with the Mount Wilson reflectors and by 
further photometric researches at Harvard At the 
present time we know more about this territory than 
about any of the others The results are summarized 
in a recent monograph 1 To extend the work on these 
systems and on other extra-galactic objects in the 
southern hemisphere, a 60-inch reflecting telescope 
has been obtained for the station at Bloemfontein 
Within a year it should add greatly to our informa¬ 
tion about the luminosity curves, variable stars,, dens¬ 
ity distribution, and internal structure of globular 
systems, since the nearer and brighter examples of 
the class arc too far south for analysis with northern 
telescopes 

Current studies of globular clusters at Harvard in¬ 
clude a new determination of the period-luminosity 
relation, investigation of the small amplitude varia¬ 
tions for stars m Messier 3 of the same luminosity 
and color as cluster typo Ccpheids, derivation of 
luminosity curves of the giant stars in northern 
clusters and the construction of contour maps of the 
luminosity distribution for a few of the brighter 
systems 

(6) The Clouds of Magellan 

The present and forthcoming work on the spectra, 
light variations, and distribution and motions of the 
stars in the Magellanic clouds, and the study of their 
clusters and nebulae, will reflect on the problems of 
our local system and of tho similar star cloudB in the 
Milky Way But as the nearest of isolated external 

'Harlow Shaplcy, “Star Clusters,” Harvard Observa¬ 
tory Monograph No 2, MoGrawHill Book Company, 
New York, 1930 


galaxies, the clouds of Magellan should serve pri¬ 
marily as leads to knowledge of the millions of extra- 
galactic systems, for these large and complex stellar 
organizations in tho southern sky are immediately 
related to spiral and spheroidal nebulae Studies of 
the clouds have, in the past, included the detection 
of peculiar spectra, the determination of the period- 
luminosity relation by Miss Leavitt, the measurement 
by R E Wilson and others of the radial velocities 
of the included gaseous nebulae, studies of motions 
by Hertzsprung and Tiuyten, and the discovery and 
cataloguing of vanablo stars, gaseous nebulae and 
star clusters by vanous Harvard investigators 

Current Hurvard work on the Magellanic clouds 
includes the following studies 

(a) An analysis of the number and distribution of 
giant and supergiant stars in tho Large Magellanic 
Cloud, which has become possible (for the first time 
m any galaxy) through the establishment of standard 
magnitudes m the cloud 

(b) The classification of spectra of supergiant 
stars m the Large Cloud, including those of peculiar 
types with luminosities of more than ten thousand 
times that of tho sun, Miss Cannon has classified 
more than three thousand of the faint spectra, most 
of which, however, are foreground stars in our own 
galaxy 

(c) The determination of the magnitudes of the 
brightest individual stars in one hundred and sixty 
open star clusters in the Large Cloud 

(d) The discovery of several hundred new variable 
stars in tho Large Cloud, in which Miss Leavitt had 
previously found eight hundred, on the basis of the 
new discoveries, which were made on recent plates 
from Bloemfontein, I estimate that the total number 
of Cepheid variables m the Large Cloud is not less 
than three thousand. 

(e) The determination of periods and light curves 
of about seventy-five Cepheid variables in the two 
clouds, showing that the period-luminosity relation 
holds for the Large Cloud as for the Small, and that 
the Cepheids in external galaxies are similar in ampli¬ 
tude of variation and m form of light curve to those 
in our own galactic system 

Future work on the Magellanic clouds will include 
an analysis of globular dusters within them, studies 
of tho variable stars in these dusters, Glassification 
of tho spectra of the highly luminous stars m the 
open clusters, further studies of the velocities in the 
line of Bight —not only of the easily measured gaseous 
nebulae but also of the stars themselves, studies of 
variable stars fainter than those now attainable and 
the extension of the luminosity curves toward the 
dwarf stars for each spectral class separately. All 
of these researches should be earned forward rapidly 
with the aid of the new 00-ineh reflector. 
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In the investigations of the elouds of Magellan we 
take full advantage of our position as external ob¬ 
servers, future studies will still further exploit this 
advantage of objectivity. 

(7) The Supergalaxies 

The clouds of Magellan are serviceable representa¬ 
tives of the numerous external galaxies that he 
within two or three million light years of the earth 
To explore more remote region^ satisfactorily we can 
take advantage of the tendency of external galaxies 
to form higher systems These supergalaxies, or 
clusters of extragalactic nebulae, yield to the same 
type of analysis that we have used tor star clusters 
The use, for individual galaxies, ot relative diameters 
ami relative brightness as criteria of relative distance 
is unsafe, but the method can be employed with some 
success when mean values are obtainable for the sev¬ 
eral members of a supergalaxy 

Approximately forty clusters of galaxies are now 
distinctly shown on the Bruce plates at the Harvard 
Observatory Their distances range from a few mil¬ 
lion to a hundred million light years The current 
studies of these higher systems include the measure¬ 
ment of magnitudes, dimensions, positions and orien¬ 
tations of the individual members The extension of 
the survey with long-exposure photographs to all 
regions of the southern sky will undoubtedly increase 
the number of known supergalaxies and add to our 
information of their distribution m space 

The most conspicuous supergalaxy under study at 
the present time is Coina-Virgo Cloud A, which is a 
stream of several hundred bright spiral, spheroidal 
and irregular galaxies extending over about sixty 
degrees of the sky Its distance from the earth is 
approximately ten million light years, and its great¬ 
est length at least half as much 

(8) The Metagalaxy 

Two systematic Burvoys of external galaxies which 
we now in progress at Harvard concern the all- 
inclusive order which we call the metagalaxy Of the 
two, the lesB ambitious is a catalogue of the photo¬ 
graphic magnitudes of all external galaxies brighter 
than magnitude 13 0 This survey will include some¬ 
thing less than a thousand objects The magnitudes 
are based on numerous small scale photographs The 
second systematic survey reaches to the eighteenth 
magnitude and fainter, and will probably require at 
least ten years for completion It will involve the 
finding and the study of tens of thousands of here¬ 
tofore uncatalogued objects, the measurement of their 
positions, approximate magnitudes and diameters, and 
tWr classification on a system peculiarly suited to the 
•oale of the Bruce photographs. 


The survey of bright objects may be assumed to 
extend five million light years into space, though 
undoubtedly many of the intrinsically fainter galaxies 
within that limit of distance are not recorded, and 
many of the high luminosity galaxies will appear m 
the catalogue though lying considerably more than 
five million light years distant The second survey 
will extend to objects five magnitudes and more 
fainter and will reach, we may assume m a first 
approximation, to an average distance of fifty million 
light years We ore sure, however, that several of the 
supergalaxies found among the faintest objects are 
more than a hundred million light years away 
Approximately one sixth of the whole sky has been 
covered in the eighteenth magnitude survey More 
than twenty thousand new systems have been found 
For 75 per cent of them positions have been deter¬ 
mined and for 58 per cent classifications have been 
made on the Harvard system The number of 
galaxies per square degree has been counted on a 
large number of Bruce plates, and conspicuous devia¬ 
tions from uniform distribution are revealed (in addi¬ 
tion to the well-known apparent avoidance of low 
galactic latitudes which is the result of obscuration 
by dark nebulosity) Equally distinct dissimilarities 
from field to field are found in the magnitude dis¬ 
tribution, indicating that along tho lino of sight as 
well as on the surface of the sky the distribution is 
far from uniform Taking the whole sky we find, in 
agreement with Hubble's results with the Mount Wil¬ 
son reflectors, that the increase in numbers with de¬ 
creasing brightness is approximately of the order of 
magnitude appropriate to uniform density in space, 
though for various large sections of the sky the uni¬ 
formity entenon fails conspicuously 

As a whole, our surveys of the metagalaxy, which 
cover large and representative sections of the sky, 
give no evidence that we have measurably approached 
the limits of the galaxy-populated universe, wc have 
no indication that the systems are falling off in num¬ 
ber as we go out from our galaxy On relativists 
giounds the red shift in the spectra of distant objects 
can be taken as an observational indication of an 
expanding universe that is finite, but so far as the 
present census of the metagalaxy goes, the total num¬ 
ber of galaxies and the radius of space may both be 
infinite. 

The studies of the various territories in which our 
explorations proceed are closely interwoven. For in¬ 
stance, the luminosity curves for the solar neighbors 
will be of direct application in work on the integrated 
luminosities of the Magellanic clouds and of other 
external galaxies, the frequency of Cepheids in the 
Magellanic elonds will bear on the interpretation of 
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results in the Milky Way; variable star fields a com* 
panson of the structure of the local system with that 
of external galaxies will eventually determine whether 
our galaxy is a unit organization or a supersystem, 


aad the researches on the anatomy of bright eouthem 
globular clusters, throwing light on the nature of the 
faintest spheroidal galaxies, will aid in the measure¬ 
ment of the metagalaxy 


OBITUARY 


FRANK WIGGLESWORTH CLARKE 
Ow May 23,1931, Prank Wigglesworth Clarke, one 
of the most widely and favorably known of American 
chemists, quietly passed away at his home m Chevy 
Chase, Maryland, at the age of eighty-four years 
Dr Clarke was born m Boston, March 19, 1847. 
He was the groat-great-grandson of Robert Clarke, 
of the Scotch colony near Londonderry, Ireland, who 
came to this country about 1725 
Dr Clarke’s early education was obtained in schools 
in and near Boston, and in March, 1865, he entered 
the Lawrence Scientific School of Harvard University 
where he took up the study of chemistry under Wol¬ 
cott Gibbs Receiving the degree of Bachelor of 
Science in 1867, he remained at the School for an¬ 
other year, and published his first scientific paper, 
“A New Process m Mineral Analysis,” in the Amer¬ 
ican Journal of Sctence in 1868 In January, 1869, 
he went to Cornell University as assistant to Professor 
J M Crafts and, leaving that position at the close 
of the academic year, he returned to Boston where for 
the next four years he lectured on chemistry in the 
newly established Boston Dental College and eked out 
his small income by lecturing in other schools and 
by journalistic work 

Prom early boyhood he had a strong bent toward 
the preparation of collections—stamps, coma, flowers 
and especially minerals—and of tabulations of the 
facts that came to him through observation or read¬ 
ing This characteristic of his orderly mind led him 
later to compile a “Table of Specific Gravities, Boil¬ 
ing Points and Melting Points of Solids and Liquids,” 
which was accepted for publication in 1872 by Pro¬ 
fessor Joseph Henry, secretary of the Smithsonian 
Institution, who gave to the paper the general title 
“Constants of Nature, Part I” Further volumes 
under this title followed in 1876, 1882, 1888 and 1897. 

After one year as professor of chemistry and 
physics at Howard University, Dr Clarke accepted 
appointment in 1874 to the chair of chemistry and 
physics in the then new University of Cincinnati 
where he remained until, in 1883, he went to Wash¬ 
ington as chemist of the United States Geological 
Survey and honorary curator of minerals of the 
United States National Museum, positions that he 
held until his retirement on December 31, 1924. 

The investigations by Dr. Clarke and his associates 
in the Survey were of the most varied character, and 


the wide range of the topics of their many bulletins 
m the publications of the Survey affords abundant 
evidence of Dr Clarke's striking ability as a director 
of research and as a chemist of unusual versatility 
and breadth of interest 

He early began the collection of data relative to 
the determination of atomic weights, and presented 
his first paper on the subject at a meeting of the 
Subsection of Chemistry of the American Association 
for the Advancement of Science, held at Saratoga in 
August, 1879 In 1882 there appeared from his pen 
a comprehensive monograph of 271 pages entitled “A 
Recalculation of the Atomic Weights,” which at¬ 
tracted wide attention not only m this country but 
also in Germany and Norway, where similar revisions 
had been prepared. In 1892, the American Chemical 
Society requested him to prepare an annual report 
on the subject, and to compile annually a table of 
atomic weights for official use in this country This 
he did until 1903, when an International Committee 
on Atomic Weights was created with Professor Clarke 
as chairman, a position that he continued to hold 
until 1922 

His article upon “The Relative Abundance of the 
Elements” appeared in 1889, and through all the fol¬ 
lowing years it has stood as a classic on tins subject. 

One of his greatest services to chemistry in this 
country was in connection with the creation of the 
American Chemical Society Up to 1873, chemistry 
had been given but scant attention in the meetings of 
the American Association for the Advancement of 
Science. In that year, at the meeting at Portland, 
Marne, four young men, C E Munroe, W MoMurtne, 
H. W. Wiley and P W Clarke, presented a request 
that chemistry be more adequately recognized by the 
formation of a subsection of chemistry, now Section 
C. The request was granted, and the section held a 
successful meeting at Hartford m the following year. 
In 1876 the chemists of New Tork City organized a 
local society to which they gave the name American 
Chemical Society, and some right years later another 
local society of chemists was formed in Washington. 
The American Association met at Cleveland in 188% 
the chairman of the chemical section at that time 
being Dr* C. E. Munroe. Dr. Clarke wrote to him 
and suggested the formation of a realty national 
Chemical Society. Dr. Munroe {Savored the idea, ii£ 
after come time years of dtsenmian of IIiA$»ojeflfc 
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in which Dr. Clarke took an active part* a com¬ 
promise proposal of the New York Society was 
adopted. This was, that if the chemists of the coun¬ 
try would accept the name and charter of the New 
York organisation! that society would form a local 
section of a truly national society, the Washington 
society to take the same action This national society 
has now become the largest chemical society in the 
world, with eighty sections and over 17,000 members 
Dr Clarke was elected to the presidency of thfe 
society in 1901 

The numerous articles from his pen upon a wide 
variety of subjects that appeared in divers journals 
and magazines famish abundant evidence of the 
breadth of his interest and the scope of his knowl¬ 
edge and of his gift of felicitous and convincing 
expression The high esteem in which he was held by 
scientists both in this and foreign countries is shown 
by the number of honorary degrees that were con¬ 
ferred upon him, and by his election to honorary 
membership or emeritus life membership in American, 
English and Russian scientific societies 

Dr Clarke was one of the most kindly and lovable 
of men, simple in his tastes and of a modesty that is 
so generally a characteristic of the really great His 
sense of humor and ready wit gave to his conversation 
a delightfully piquant flavor and it was a most enter¬ 
taining experience, which the writer often had the 
privilege to enjoy, to listen to his reminiscences, 
sometimes keenly critical, sometimes highly amusing, 
but always sympathetically appreciative, of the noted 
men whom he had known and of their scientific work 
His was a long life, a happy and useful life, a life 
of helpfulness to others and of high achievement 

L. M Dennis 

CORNELL UmVKASXTT 

MEMORIALS 

Tbs dedication of Fme Hall, Princeton University, 
will be held m the early fall at a tame when it will be 
convenient for Miss Gwethalyn Jones, of Chicago, 
who, with her unde, the late Thomas D Jones, 76, of 
Chicago, gave the building to the university, to at¬ 
tend the exercises. The building, which was recently 
completed at a cost of $600,000, was given in memory 
of Dean Henry Burohard Fine, ’80, who organized 
and developed the present department of mathematics 
of the university* It will contain all classroom and 
zuseareh work in mathematics It is the seventh scien¬ 
tific budding on the campus. 


Wa learn from the Journal of the American Med¬ 
ical Association that Dr. Cornelius A. Harper, c$£adi- 
son, president of the State Medical Society of Wis¬ 
consin, will dedicate a bronze tablet to the memory 
of Dr. William Beaumont on the site of Fort Craw¬ 
ford, near Prairie du Chien, on August 30 Speakers 
at the dedication ceremonies will be Dr William 
Snow Miller, on “Beaumont the Man”, Dr. Walter J* 
Meek, “Beaumont the Physiologist,” and Dr Peter L. 
Scanlan, “Old Prairie du Chien.” The site for the 
monument was presented to the medical society by 
the Daughters of the American Revolution The in¬ 
scription on the tablet is as follows “William Beau¬ 
mont, M.D, Pioneer in Physiology, bom Lebanon, 
Conn., 1785; died St Louis, Mo, 1853 At old Fort 
Crawford, one and one half miles northwest of this 
spot, one hundred yearn ago, Doctor Beaumont, a sur¬ 
geon in the U S Army, performed those experi¬ 
ments on Alexis 6t Martin which laid the foundation 
for our knowledge of digestion In honor of his 
pioneer work this memorial has been erected by the 
State Medical Society of Wisconsin, 193L” 

RECENT DEATHS 

Da Aristides Agramonte, professor of bacteriol¬ 
ogy and experimental pathology at the University of 
Havana and well known for his work on yellow 
fever, died on August 17, at the age of sixty-two 
years 

Dr William H Hunter, chief of the division of 
organic chemistry m the school of chemistry at the 
University of Minnesota, died on August 19, aged 
forty-nine yean 

Da. Charles H Shattucx, vice-president of the 
Howard Pulp and Paper Company, and formerly 
professor of forestry at the University of California, 
died on August 13 at the age of sixty-four years 

Morgan P Swbrnet, for twenty-two years a mem¬ 
ber of the division of chemistry at the New York 
State Experiment Station at Geneva, died on August 
6, following a brief illness. 

Dr. J. D Robertson, formerly commissioner of 
health and president of the board of education in 
Chicago, died on August 20, at the age of sixty years 

Da. Archibald Babb, chairman of toe engineering 
firm of Birr and Strand, Ltd., and formerly Regius 
professor of civil engineering and mechanics at the 
University of Glasgow, died on August 6, at the age 
of seventy-wx years. 


SCIENTIFIC EVENTS 

„ JWMGUmON OF THE ROYAL BOTANIC «f this yw mi accepted u nwntabk by • mate* 
SOCIETY »f Mi wwatiy at the Royal Botanical 9ar- 

.AaRPHiirs to Muu’tfcU in the London Tim*, the 4*aa. The lease at the gardens from the Cnrnn data 
of the Royal Botanic Society at the end not aspfaa tmtil April, 1832, bat the finances of the 
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society are attenuated and it is only by a redaction 
of the staff and the sale in the autumn of plants and 
other property that the remaining fellows may enjoy 
their facilities for a few months more and the society 
can meet its obligations m keeping with its honored 
traditions 

Mr H J Greenwood, who presided at the meeting, 
said he was sorry that nothing had transpired sinco 
they last met of a hopeful eharacter regarding the 
future of the gardens Many of them, perhaps, had 
not been very sanguine that the decision would bo 
materially changed Efforts had been made by a 
large number of fellows, and more particularly bv 
Colonel Moore, to keep m touch with the Minister of 
the Crown affected, but, sn ^ lew of the grave situation 
in the world, members of the cabinet would not be 
able to give consideration to the matter of the gardens 
at the present tune Apart from that, he reminded 
the meeting that it 'aaa determined some years ago 
that the whole of the Crown leases in private hands 
were to be reviewed and treated in an economic way 
When, m the early days of the consideration of the 
future of the gardens, the council made an offer of 
£2,000 for a further lease, if granted, they were ad¬ 
vised that the sum likely to be required for this inner 
circle would probably be £3,000 to £5,000 a year It 
was obvious that even in a mood of optimism efforts 
to meet such a rent would have been doomed to fail¬ 
ure In any case they had to face the definite state¬ 
ment that there would be no renewal of the lease 

The Duchess of Hamilton, who elicited the fact that 
the curator had the longest service of the officials of 
the society who were to go, paid a tribute to the work 
of Mr North, and recalled that he began the cultiva¬ 
tion of the soya bean, which might one day be of 
great help to agriculture 

The chairman, having intimated that it was pro¬ 
posed that a testimonial should be opened for the 
staff of the society, accepted a proposal that it should 
be done at once, and subscriptions were made during 
and at the close of the meeting It was also stated 
that the government had asked for, and hod been 
given, particulars of the age and length of service of 
the staff 

Colonel T C Moore, M P , gave a short account of 
his efforts to secure the preservation of the gardens 
While hopes had not actually materialized, he said, 
they were not without possibility of coming to frui¬ 
tion. With the support of the council he had ap¬ 
proached the Pilgrim Trust for a contribution towards 
the upkeep of the society, and through Sir Ernest 
Graham-Little had tried to find out what the London 
University Senate might do The Pilgrim Trust did 
not meet until the latter part of September, but full 
details had been collated for them. To Mr L&nsbury 
he had submitted alternative suggestions One, that, 


subject to the Pilgrim Trust and the university coop¬ 
erating to maintain the integrity of the society, the 
lease should be renewed under new and more demo¬ 
cratic conditions, had not mueh chance of acceptance 
The other was to agree that the society should lapse 
and that the government should take over the gardens 
and administer them, offering facilities to subscribing 
fellows, but providing for the admission of the pub¬ 
lic, and with two free days That was a scheme which 
ho tfymght might appeal Mr L&usbury, and it had 
been promised full consideration. 

OPPORTUNITIES FOR EMPLOYMENT OF 
ENGINEERING GRADUATES 
A forty per cent increase m enrolment in the engi¬ 
neering schools of the country during the past five 
ye&rB narrows professional possibilities in some of the 
fields, as the saturation point approaches, according 
to a statement made to a representative of the V S 
Daily by Mr W C John, specialist in professional 
education at the Federal Office of Education 
The total enrolment in 145 leading engineering 
schools reached 78,085 dunng 1030-1931, of whom 
12,261 were undergraduate seniors and 2,939 stu¬ 
dents of graduate engineering 
The problem of the placement of graduates of 
engineering schools becomes more difficult as the num¬ 
ber of students increases Reports collected by Mr. 
F L Bishop, secretary of the Society for the Promo¬ 
tion of Engineering Education, indicate that but 38 2 
per cent of the graduates of 88 institutions have 
been placed this year The report involved 5,860 
graduates, of whom only 2,240 obtained positions 
The latest statistics on engineering education are 
now in process of compilation by the Office of Educa¬ 
tion and will soon be available for public distribution. 
These statistics will show a great increase m the num¬ 
ber of students pursuing some phase of engineering 
The four leading fields are electrical, mechanical, civil 
and chemical engineering, with mining and metallurgy 
ranking fifth in popularity. 

Nearly 20,000 students were enrolled m electrical 
engineering courses alone m 1930-1931. Of these, 
18,565 were undergraduates More than 15,500 were 
pursuing mechanical engineering with over 15,000 en¬ 
rolled as undergraduates 

Civil engineering ranked third in popularity with a 
total enrolment of over 14,500, of which 13,813 were 
undergraduates Next in order was chemical engi¬ 
neering which mustered over 9,600. Of these, 9,154 
were undergraduates Mining and metallurgy were 
represented by nearly 3,000. Mr. Bishop’s study on 
placement of students from the 88 institutions re¬ 
porting indicates that 33 4 per cent of the electrical 
engineering group were placed, 41 per cent, of the 
mechanical, 37.5 per cent, of the cml and 46*3 per 
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eeut. of the chemical In mining 451 per cent were 
pieced and in industrial engineering, 44.2 per cent 
It waa found that institutions west of the Missis¬ 
sippi placed about 3 per cent more students than 
those east Colleges m urban centers have placed 
about 5 per cent less of their graduates 
The survey covers enrolments in 41 separate fields 
of engineering to which are added special and un¬ 
classified groups 

A study of the total distribution of students of 
engineering throughout the four years shows that 
more than 50 per cent do not reach the senior year 
while 2,360 enter graduate work 
For the session 1930-31, a total of 25,332 students 
enrolled in freshman courses, 19,631 m sophomore 
courses, 16,262 in junior and 12,161 in senior courses 
There were 73,386 undergraduates 
In recent years there also has been a notable ten¬ 
dency for students to continue higher studies after 
completing their undergraduate work 

THE NEW YORK STATE GEOLOGICAL 
ASSOCIATION 

Thb seventh annual field meeting of the New York 
State Geological Association was held at Port Henry 
on May 15 and 16, under the presidency of Dr Harry 
N Eaton, of Elmira College Dr 0 D von Engeln, 
of Cornell University, was secretary About 115 per¬ 
sons wore m attendance representing twenty different 
institutions Dr D H Newl&nd, Dr R Ruedemann 
and Mr. C. A Hartnagel, of the New York State 
Museum, acted as field leaders The region chosen 
for the excursions is one of great natural beauty, 
neh in histone associations and classic from the 
standpoint of pre-Cambnan and mining geology 
Upon meeting at Fort Ticonderoga on Fnday, the 
party moved to Fort Crown Point and Port Henry 
studying the fine exposures of the early Paleozoics 
of the Crown Point Peninsula, and observing the 
glacial deposits and evidences of marine transgression 
North of Port Henry were seen pre-Cambnan igneous 
rocks, metamorphosed sediments of the Grenville 
series, and faults between the pre-Cambrians and the 
Paleozoics. 

During Saturday forenoon a tnp was made to 
Mineville (six miles) to study the great magnetite ore 
body in the pre-Cambnan and the mines of the 
Witherbee-Sherm&n Company which have been worked 
for many yean. 

At the dinner on Friday night talks explanatory of 
the local geological features were made by Drs. Ruede- 
nmnn and Newtend, and Dr. H, L. Ailing showed a 
Mtta of mierophotogr&phs to illustrate the origin of 
thb magnetite ore. 

Citation of the University of Rochester to act 
Pti host fat the meeting in 1932 was accepted. Dr. 


H L. Ailing and Dr. J E. Hoffmeister were elected 
president and secretary, respectively, for the ensuing 
year. 

SYMPOSIUM OF THE AMERICAN CHEMICAL 
SOCIETY 

A symposium on M New Research Tools” will be 
held in Buffalo on August 31, as the opening event 
of the eighty-second meeting of the American Chem¬ 
ical Society The chairman of the symposium will 
be Dr Karl Taylor Compton, president of the Massa¬ 
chusetts Institute of Technology, who in cooperation 
with other investigators has selected twelve new re¬ 
search tools for discussion 

The twelve fields to be discussed are roughly di¬ 
vided into three groupB Speakers and their topics 
on radiation and atomic structure are Professor 
Donald H Andrews, the Johns Hopkins University, 
"The Use of Raman Speetro in Qualitative Analy¬ 
sis”, Professor George L Clark, University of Illi¬ 
nois, “X-Rays as a Research Tool m Chemistry and 
Industry”, Professor Worth H Rodebush, University 
of Illinois, “Molecular Beams”, Professor Charles P 
Smyth, Princeton University, “Dipole Momenta”; 
Professor Harold C Urey, Columbia University, 
“Molecular Spectra” 

Speakers at a second group of subjects, dealing 
with new advances and applications of certain prac¬ 
tical tools, are Dr Saul Dushman, General Electric 
Research Laboratory, “New Gauges”, Dr Per K. 
Frolich, Standard Oil Development Company, “Ca¬ 
talysis”; Professor Frederick G Keyes, the Massa¬ 
chusetts Institute of Technology, “High Pressure 
Technique”, Dr W A Peters, Jr, E B Badger and 
Sons, New York, “Distillation”, Dr Robert B Sob- 
man, U. S. Steel Corporation, “High Temperature 
Technique”, Dr Lewis R Roller, General Electnc 
Research Laboratory, “High Temperature Control.” 

Various aspects of micro-analysis comprise a third 
group of topics, the speakers being Professor Fred 
Allison, Alabama Polytechnic Institute, “Microanaly- 
sis of Solutions”, Professor E. M. Choroot, Cornell 
University, “Micro-analytical Methods as Tune and 
Labor Savers”; Dr. Fredenok G Cottrell, U S De¬ 
partment of Agriculture, “Micro-analysis of Gases”; 
Dr. J B Nichols, E L du Pont do Nemours & Co., 
“The Ultra-Centnfuge and its Field of Research ” 

The committee which, with Professor Compton, se- 
leoted the topics and speakers included the following 
representatives of pure science* Professor Roger 
Adams, head of the department of chemistry of the 
University of Illinois; Wilder D Bancroft, professor 
of physical chemistry of Cornell University; Dr. 
Frederick G. Cottrell, of the Bureau of Chemistry 
and SoOs of the U. S Department of Agriculture; 
William D. Harkins, professor of chemistry, Univer- 



vabT4*b.Mt» 


*aa sc&mm 


Sit 7 e# Chicago; Dr. Arthur A. Noyes, director of 
the Oates Chemical Laboratory of the California In¬ 
stitute of Technology, Professor Hugh S Taylor, 
c h airman of the department of ehemistry at Prince¬ 
ton University 

Committee members representing industrial re¬ 
search groups were Dr. Harrison E Howe, editor 
of Industrial and Engineering Chemistry, Dr John 


i * 

Johnston, dueetor of research, U. B Bled Ceqmm- 
toon;Dr. ArthurD.Little,of A.D Lxtti*Ian,Cam¬ 
bridge, Massachusetts; Dr C I K. Mem, d ir ector of 
research, Eastman Kodak Company, Dr. Willis B. 
Whitney, director of research, the General BteetriB 
Company, Dr. Robert E. Wilson, viee-presideat in 
charge of development, Standard Oil Company of 
Indiana. 


SCIENTIFIC NOTES AND NEWS 


Tan thirty-fourth anniversary of the discovery by 
Bir Ronald Rose of the transmission of malaria by 
anopheles mosquitoes was celebrated on August 20 at 
the Rose Institute in Putney, London Dr William 
H. Welch, professor of the history of medicine at the 
Johns Hopkins University, and Mr John Masefield, 
poet laureate of Great Britain, gave the principal 
addresses. 

Da. William J Holland, director emeritus of the 
Carnegie Museum, Pittsburgh, celebrated his eighty- 
third birthday on August 16 

Da. Linds Paulino, professor of chemistry at the 
California Institute of Technology, will receive the 
A. C Langmuir Prize at the Buffalo meeting of the 
American Chemical Society on September 2 The 
Jmngmuir Prize, awarded for the first time this year, 
is bestowed “in recognition of the aeoomplishment, 
in America, of outstanding chemical research by a 
young man or woman preferably working in a college 
or university’' It emphasizes, according to the an¬ 
nouncement, the debt industry owes to pure science. 
Dr. L. V. Redman, vice-president of the Bakehte 
Corporation, Bloomfield, New Jersey, and president- 
Sdrt-of the American Chemical Society, was chair¬ 
man of the jury of award, other members of which 
were. Professors Roger Adams, University of Illinois, 
S. C. land, University of Minnesota, Farrington 
Daniels, University of Wisoonstn; Charles D Hurd, 
Northwestern University, Arthur E Hill, New York 
University, and Hobart H Willard, University of 
Michigan. 

Mb. Frank J. Toni, president of the Carborundum 
Company, Niagara Falls, has been awarded the Jacob 
F. SchoeUkopf gold medal at the western New York 
section of the Americas Chemical Society The 
award is made for a major advance in science em¬ 
bodying the spirit of research in industry. The medal 
Will be formally presented at Buffalo, September 2, at 
(he eighty eseo n d meeting of the American Chemical 
Seeuty by its president, Professor Moses Gomberg, of 
ties University of Michigan, following the annual 
pnftidentm address. Mr. Tone will deliver an ad¬ 


dress after the presentation on “The High Tempera¬ 
ture Products of Silicon ” 

Mr. Henry Allen Mob, secretary of the John 
Simon Guggenheim Memorial Foundation, has an¬ 
nounced the names of additional members on ike 
advisory board of the foundation They include Dr. 
Thomas Barbour, professor of zoology and director 
of tiie Museum of Comparative Zoology, Harvard 
University, and Dr Florence R Sabine, member of 
the Rockefeller Institute for Medical Research 

Dr. W E Tottinoham, of the University of Wis¬ 
consin, was elected president of the American Society 
of Plant Physiologists and Dr B.B Harvey, of the 
University of Minnesota, was elected vice-president in 
the resent election Dr M i Gardner will continue 
as secretary for another year 

Da. Thublow C Nelson, professor of zoology at 
Rutgers University, has been elected president of the 
National Shell Fisheries Association at the convention 
of that organization and the Oyster Growers’ and 
Dealers’ Association of North America, Ine. He suc¬ 
ceeds Mr. Lewis Radeliffe, of Washington, D. C. 
Other officers sleeted were Dr. R. V Truitt, of the 
University of Maryland, vice-president; Dr Herbert 
F. Prytherch, of Washington, D C, eeeretary, and 
Howard W. Beach, of New Haven, treasurer 

Dr. William Gamer Morgan, past-president of the 
American Medical Association, has accepted the por¬ 
tion of dean of the School of Medicine at Georgetown 
University. He will continue to serve as regent at Ike 
university 

Da. Thomas Freeman Cora has been promoted 
from assistant professor to professor of mathemsjiss 
at Marietta College. 

Mb. Eabl Church has been p r omoted from seek- 
tseut professor of mathematics to associste professor 
of photogrsmmetry At Syracuse University. 

Mn. TTtbsuvt Hoover, Jr., son of the Prod da rt of 
the United States, has been appointed ii~Ttrnt pee- 
feasor of business economies and radio Trnfiuagfim Ah 
«» California Institute at T ytomkhgy . 
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Hufi'S. Ia.T, dan nd professor of biology at 
Ae Sana Woman's GoUage, haa bon appointed pro- 
dartbr of biology at Trinity University, Wax&hachie, 

Da. Roman* E Landon haa resigned from the U. S. 
Geological Survey and haa accepted a teaching posi¬ 
tion in the department of geology at Golorado College, 
Colorado Springs. 

Ur. David Kbtt.tx, F.R 8, of Magdalene College, 
has been elected Qrnck professor of biology at the 
University of Cambridge, succeeding Dr G H F 
Cattail, who has held the chair since it was founded 
in 1906. 

Dr. G L. Krllry, of Harvard University, has been 
appointed to supervise the research work in the manu¬ 
facture of pressed steel eoachea of the Pressed Steel 
Company of Great Britain 

Dr. Robert A. Millikan, director of the Norman 
Bridge Laboratory of Physics and chairman of the 
executive council of the California Institute of Tech¬ 
nology, is on his way to Europe. He goes to Ger¬ 
many aa exchange fellow of the Oberlaender Trust 
of the Schurz Memorial Foundation, and m England 
will represent the National Academy of Sciences, of 
whieh he is foreign secretary, at the centenary meet¬ 
ing of the British Association and the Faraday and 
Maxwell celebrations. 

Db. L. 0. Howard, who recently retired after more 
than fifty years' service in the U 8 Bureau of En¬ 
tomology, having been chief of the bureau from 1894 
to 1927, is about to leave Honolulu for France, stop¬ 
ping on the way at several places of entomological 
interest. It is his intention to remain in France for 
at least a year. 

Dr. R. 8, Babbler, of the U S. National Museum, 
is spending two months in museum and field-work 
in England, Austria and Hungary His work pri¬ 
marily will be devoted to obtaining material for the 
faiemw df (he Frank Springer collection of fossil 
aehinoderini. In connection with this work he in¬ 
tends also to secure collections of Post-Paleozoic fos- 
tOs from the "Vienna baton and the Hungarian plain 
much needed for the museum 

"j. \ 

fiOgL <W* Binto Blair, director of the New York 
StptdogM Park, haa sailed to Europe to spend about 
few®, (seeks fa conaeetum with the plans made for a 
«*$e group to he established at thy park. 

1 iPfafamlon Sham <7. Bakrr, curator of the Mu- 
(bob ef Nataral History, University of Illinois, is 
*P*fadtaf the summer fa a moUaacan survey of I1U- 
pwfbufar attention to ha given fas land species. 
''iMhgfMrtiJ m planned fa the field following which 
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a imraual of the land mollusea of foe state will be 
prepared. Mr. Dale Foster, a graduate student -of 
foe department of zoology-of the University of Illi¬ 
nois, will assist Professor Baker. 

A rrva months’ leave of absenee baa been granted 
to Dr. L. O Overholts, of the department of botany 
at the Pennsylvania State College, to initiate a special 
research for the federal government Dr. Overholts 
will spend several months in the forests of Louisiana 
studying timber diseases, and later go to Washington 
to classify and tabulate foe findings. 

PsoraseoR H. L. Bollry, dean of biology of foe 
North Dakota Agricultural College, botanist and 
plant pathologist at North Dakota Experiment Sta¬ 
tion, who was granted leave of absence from the in¬ 
stitution in July, 1930, for the purpose of making 
botanical and agronomic studies in Argentina and 
other of the more temperate regions of South Amer¬ 
ica, has returned to the North Dakota Agricultural 
College and has brought back with him a number of 
specially selected seeds, particularly from foe flax 
orop in Argentina and Uruguay. Professor BoUey 
Was particularly interested in the methods of crop¬ 
ping pursued in the Argentine cereal cropping zones 
and paid special attention to the relationship of their 
methods of cropping as affecting the presence of dis¬ 
eases of the cereals and small grain crops, parthm- 
lariy of flax 

Dr. T Wayland Vaughan, of the Scnpps Institu¬ 
tion of Oceanography of the University of California, 
in cooperation with Mr M L. Maitland, of Lang 
Beach, is aiding in the mapping out of a program pf 
investigations to be undertaken this summer. Mr. 
Maitland has for several yean been making a com¬ 
parative study of recent and fossil foraminifers. 
They are planning the dredging of appr ox i mat el y 
200 samples of sea bottom from shallow to deep 
waters between Long Beach and Catalina Island. A 
special fund haa been given by the National Research 
Council for this work. 

Tab New England Intercollegiate Geological Ex¬ 
cursion will take place this year in Montreal at foe 
invitation of the department of geology of MeGBl 
U Mw r a ity . The meetings will be held on Saturday, 
Sunday and Monday, October 10, 11 and 12. On 
Saturday members of foe party will study foe geology 
of Mount Royal and St Helen’s Island. On Sunday 
then wiQ be two exeumona, the flxat to study foe 
stratigrap hy of foe neighborhood of Montreal, and fob 
eeeefid to foe Precambran of the Laureitffaue, and 
on Monday structure and stratigraphy of foe Ap- 
poMiien front is Southern Qodbae. M details 
wiB be teat to members later Others waking further 
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information may wnte to T H Claris, department of 
geology, McGill University, Montreal, Quebec. 

The International IQummation Congress will be 
held in Great Britain from September 1 to 19 Pro¬ 
vision is made for visits to London, Glasgow, Edin¬ 
burgh, Sheffield, Buxton and Birmingham, following 
which the sessions of the International Commission on 
Illumination will be held at Cambridge Throughout 
the visits to the cities named, the technical sessions, 
at which more than a hundred papers will be pre¬ 
sented, will alternate with trips and social events 

The next International Congress of Mathematics 
will be held at Zurich from September 4 to 12, 1032 

The sixth Natural Science Congress of the Dutch 
Indies will be held at Bandung, Java, from Septem¬ 
ber 22 to 26 The congress will meet w six sections 

The Italian Anatomical Society will hold its third 
congress at Palermo in October The topics on the 
program are. morphogenesis of derivatives from the 
intestine, with an official paper by Professor Brum, 
of the University of Parma, and new data on the his¬ 
tochemistry, morphology and histophysiology of cel¬ 
lular lipoids, with an official paper by Professor 
Ciaeoio, of Messma. Professor Luna, of the Univer¬ 
sity of Palermo, will be secretary of the congress 

The French-American Committee of the Cune In¬ 
stitute, Pans, according to the Pans correspondent 
of the Journal of the American Medical Association, 
has been organising receptions in honor of the na¬ 
tions of the Americas Twenty-two countries were 
represented The first reception was held at the 
Radium City, which was erected with the aid of sub- 
senptions in which these countries participated The 
receptions were attended by diplomats, savants, in¬ 
dustrialists, literary men and artists Professor Re- 
gaud, director of the institute, and Madame Curie and 
daughter were the host and hostesses, respectively, 
m the department for the technical study of radio¬ 
activity and the cancer department Madame Cune 
gave a lecture on radium and exhibited to the visitors 
the tube, preserved in a glass case, that contains the 
first particles of radium secured by her husband and 
herself. 

Mona than 100 official delegates, representing 30 
countries, and more than 400 other participants at¬ 
tended the fifteenth International Congress of Agn- 
culture in Prague, Czechoslovakia, which was held 
from June 5 to 8 Mr. Asher Hobson, in charge of 
the Foreign Agricultural Service, U S Bureau of 
Agricultural Economics, was an official delegate to 
the congress, and has recently returned from abroad 
The congress this year was divided into seven sections, 
dealing with agrarian policy and rand economy, agri¬ 


cultural teaching and extension, agricultural coop¬ 
eration, plant production, animal production, agri¬ 
cultural industries and rural women. Mr. Hobson 
was one of the three principal reporters for the sec¬ 
tion on agrarian policy and rural economy. The dis¬ 
cussion at the congress centered on the world wheat 
crisis, with special reference to preferential treatment 
to gram from eastern European countries by western 
European countries The export quota system also 
received attention The congress did not commit 
itself definitely on either of these subjects 

Messrs Bailliere, Tindall and Cox are publish¬ 
ing shortly for the Bentham Trustees the “Interna¬ 
tional Address Book of Botanists” which has resulted 
from the resolution of the fifth International Botan¬ 
ical Congress of 1930 This will be on lines somewhat 
similar to Dorfler’s “Botamker Adressebuoh,” and 
will contain the names of some 13,000 to 14,000 bot¬ 
anists and botanical institutions, etc., in all parts of 
the world These will be arranged alphabetically by 
countries, will be printed in the majority of cases in 
the language of the country m Roman script and 
will be provided with an index of personal entries 
and geographical indices In the publication of the 
book the International Committee has received as¬ 
sistance from the Bentham Trustees and from the 
Carnegie Corporation of New York 

It is reported m the daily press that the island of 
St Kilda which lies off the Hebrides on the north¬ 
west coast of Scotland, and which was evacuated by 
its few remaining inhabitants last year, has now been 
bought as a bird sanctuary It has always been the 
resort of countless seabirds and is well BUited for the 
purpose The island has belonged to the Highland 
chieftain Macleod of Macleod for over 300 years 

The annual reports for 1930 of the British Mu¬ 
seum, Bloomsbury, and the Natural History Mu¬ 
seum, South Kensington, were issued recently. 
The summary in the London Times states that 
visitors to the British Museum increased during 
the year to a total of 1,201,639, as compared 
with 1,191,758 in 1929, and 1,181,617 in 1928. 
This increase was entirely due to a rise m the 
number of Sunday visitors, the week-day numbers 
having decreased by 412. The total number of stu¬ 
dents who visited particular departments also rose by 
13,186 to the highest total yet recorded, 285,538. 
This increase was chiefly found in the reading room 
and manuscript room The number of art students 
visiting the sculpture galleries fell from 1,671 to 689, 
the lowest recorded m recent years. Attendances at 
the Natural History Museum fell from 541428 in 
1029 to 506,407 in 1030. The scientific staff of the 
museum woe increased by 15 and the subordinate staff 
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by 24. Economic advice was given by the Depart¬ 
ment of Zoology on the protection and control of ele¬ 
phants m Africa, the control of the mush-rat, occur¬ 
rences of parasitic worms m man and animals in 
Nyaaaland, Morocco, Algiers, the Sudan and East 
Africa; and the ravages of shipworm at Haifa and 
Rangoon In the entomological department work was 
done in relation to insects causing or transmitting 
disease, pests of stored products, boring insects and 
farm and garden pests 

The Illinois State Department of Health at 
Springfield has issued a statement in which it is noted 
that the circumstance that fatalities from diarrhea 
and enteritis jumped from 1,300 m 1929 to 1,531 in 
1930, a very significant reversal m the recent trend 
of mortality from these causes It is pointed out that 
fatal intestinal infections, especially m children, 
nearly always reflect errors in diet Either the food 
is not wholesome or the wrong kinds of foods are con¬ 
sumed Economic distress has doubtless led many 
families to modify radically their food supplies Fre¬ 
quently, this has cut out from the diet of children, or 
reduced beyond the point of safety, such indispensable 
foods as milk and eggs No medicinal or specially 
prepared vitamin products can take the place of milk 
and eggs in the food supply of children Over 90 
per cent of the mortality from diarrhea and enteritis 
occurs among children under 2 years old A sharp 
decline in milk and egg sales during 1930, as com¬ 
pared with 1929, indicates that the difficulty is asso¬ 
ciated closely with the economic situation From a 
health standpoint, the statement says, it appears that 
a serious disturbance of the family food supply 
should be the lost matter affected by a retrenchment 
program Wisely expended, a very small per capita 
outlay will provide a well-balanced diet at prevailing 
food prices. 

The Hungarian correspondent of the Journal of 
the American Medical Association reports that Count 
Kuno Klebdsberg, Hungarian minister of public in¬ 


struction, recently announced in the National Assem¬ 
bly that the American Rockefeller Foundation had 
entered into cooperation with the University of Sci¬ 
ences in Szeged and the Biological Research Institute 
m Tihany, and had granted 1,016,000 pengo for the 
two institutes According to the accepted plan the 
Szeged University will devote from this sum 678,300 
pengo to the equipment of natural history and theo¬ 
retical medical scientific institutes, and to cover the 
current expenses of scientific investigations the foun¬ 
dation allows 200,000 pengo, about $40,000 For the 
erection of a glasshouse at the biological institute in 
Tihany, on the bank of the Danube, the foundation 
allowed 70,000 pengo, and for covering the current 
expenses of the next five years it gave 50,000 peng5. 
During this period also the Hungarian state will con¬ 
tribute a large sum to the budgets of these institu¬ 
tions. The correspondent of the Journal writes. 
“The Hungarian public received this report with im¬ 
mense enthusiasm, not only is the princely sum which 
was donated appreciated, but still more so the moral 
achievement. The foremost and richest scientific in¬ 
stitution of the world gave a helping hand to two 
Hungarian scientific institutions from which they ob¬ 
viously expect results on behalf of the entire human 
family. With this act the Rockefeller Foundation 
not only obliged the Hungarian state and community, 
but it made a great service also to the universal nat¬ 
ural sciences and to the search for truth The min¬ 
ister, when expressing gratitude at the sitting of the 
National Assembly, spoke, in fact, from the heart of 
the whole Hungarian nation 99 

Erratum In the issue of Science for August 14, 
on page 171, the bequest of Dr Richard Alexander 
Fullerton Penrose, Jr, was incorrectly stated owing 
to a line having been misplaced after the pages had 
been made up The residue of Dr Penrose’s estate, 
valued at $1,000,000, is divided equally between the 
American Philosophical Society and the Geological 
Society of America. 


DISCUSSION 


WHY THE ANGI08PERMS ARE OLD 
A oowsisctht course of leaf change from Carbonif¬ 
erous times down, easily leading into trident (Sassa¬ 
fras), bladed (Magnolia), and other angioapermous 
leaf types through a gradually developed net venation, 
or especially through invasion of a marginal net, has 
been outlined with reference to type fossils elsewhere. 
It la believed this view of a wide-spread and gradual 
development of the foliar features of modem forest 
type* taken in general ia a valid one, though unlikely 
to at ohm appeal to those with the manner 


in which fossil leaf evidence bulks up in the field. 
No less, there should be some further recourse of 
proof. Does not such come into view when the classi¬ 
fication of vascular plants is enough simplified t 
Now in the first instance (as indicated by Jeffrey), 
all stem structures fall into two great senes or lists, 
the lyeopsida and ths pteropsida. From the former 
might he separated the sphenopdda. Be tide as it 
may, what is held hen is that neither the aphenopmda 
nor tile Iyeopaids include true floral antecedents, and 
that fraetifieation in the lyoopods and in — 
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ii non-xonate mi ihwrfore h m never hsd wiytinngr 
to do with the origin of the eones of conifer* oar the 
flowers of angioeperms, while in the second instance 
the pteropsida include the great lines of seed plants, 
probably all going back beyond the Carboniferous as 
follows 


^uicaaMM^Ku 
(’The protosperua 
tophyta, primi¬ 
tively amphiapo- 
rangiate) 


I UetastrobUe 
(mfloreacent) 


II Aftthostrobile 
(floral) 


X1T Neostrobxle 
(earpeUary) 


Cordaites 

Ginkgos 

Conifers 

Gnetale* 

Angiosperms 

Cycadeoifls 

Cycads 

Lyginopterans 

MeduIIosans 


This scheme portrays a unit view of none, or of 
primitive strobilar and floral structure It could be 
called the view or theory of monomorpky. It sug¬ 
gests, if it does not even emphasize conformity in a 
course of variation which throughout all the lines of 
seed plants extends back to, and takes its beginnings 
in amphisporangiate primitives just above the algae. 
That for instance searching anatomical study of 
angiospermous floral structures does not confirm the 
claim for the presence of “polymorphy” or complex¬ 
ity in. emplacement of floral parts ( Cf Earned), is a 
strong supporting point That the cycadeoid floral 
origin and history runs parallel to that of the angio- 
sperms must also be believed The primitive form 
would alike be a zonate and amphisporangiate spiral. 
It need not be supposed that in this the gnetaleans 
varied Nor is it likely that the cones of conifers had 
an entirely separate origin 
That the Cordaites are not better known is perhaps 
the greatest tragedy of present-day fossil botany. 
Evidently much more will be learned about tbs ex¬ 
ceedingly varied group It seems at present to be a 
fundamentally mflorescent group with the male flow¬ 
ers and the female very much ahko if the stamens 
may be considered analogous to carpels and those of 
course to modified leaves The group is evidently 
dioecious or monoecious Could it have been derived 
from an amphisporangiate ancestry which through 
branching developed the reproductive axis of limited 
growth and then monoecismf With regard to the 
dioecious Ginkgo, except for advance in wood struc¬ 
ture the features are Cordaitean, while if the stalk 
hearing the two ovules is an axillary shoot as seems 
likely, a cone homology with the cycads also exists. 
4a to the,conifers, they are now and have long been 
a homogeneous group, the most specialized of all 
gymnosperms Did they ever include, or were they 
derived from & primitive amphisporangiate type 
which after branching became monoecious, then partly 
dioecious f Such ought he defined as a henueozufer. 


Xn eouKcvtf the stamens are still simple; hot the send 
•cabs are axillary and utterly modified Hence IS is 
not so sure that the basal and senate spirids of 
stamens m abnormal amphisporangiate ages have tie 
reminiscent meaning 

Turning again to Group II of the scheme it is 
noted that in view of the pine-bke character of the 
Onetum wood, and the fact that the amphisporangiate 
flower of Weluntackia nrirabtifo may even be primi¬ 
tive for all Gnetaleans, the question whether such 
floral unit was in some like manner antecedent in 
pines and Cordaites can not be sailed absurd. In any 
ease an extreme antiquity is suggested for all of 
these types and groups. Unfortunately amongst the 
cycadeoids where it might most be hoped to answer 
questions of antiquity, evidence still fails Notwith¬ 
standing the certainty of a long and cosmopolitan 
history the flowers are not seen beyond the Triassio, 
by which time despite a general simplicity of struc¬ 
ture, modernity of type and form had already been 
readied. The supposed affinities with the cycads and 
seed ferns afford little aid in picturing the antece¬ 
dent forms Though, however the cognate facts and 
inferences may all fall, can the angioeperms in tun 
have had any other than a very remote and always 
amphisporangiate ancestry f It is held not. Only 
polyphyly explains. 

In Group III the cycads could at least be deriva¬ 
tives of monoecious forms, while the sporophyfle are 
of course analogous to stamens and carpels in aagto- 
aperms The difficulty of deriving the angiosperme 
from within this complex, at least as homogeneous 
as either of the preceding, rests in the absolute jMb 
of evidence for the presence within it of amphi- 
sporangiate axes of limited growth. The number* 
are now few, giantism is intense, and apparently fer¬ 
tile recesstveness in the eones never occur* No* b 
much of suggestion here afforded by the seed team 
because their microphyllous vanants^apd antecedent* 
an not seen, and are as difficult to picture as any 
other hypothetic types. The medullos&ns are really 
the aberrant ptendosperms on which aside from tbs 
isolated and odd Caytoma must rest the first poeti-, 
bibty of angiospenn affinity. Their mimicry of 
monocot stems was long overlooked. The trndballii 1 
an of a form which could easily give nse to 
The branching is peculiar. * • * 

The great evolutionary feet is that whereas is 
dicots and cyoadeqidi stem branching WUppori* "til* 
reproductive axis of lim it ed growth, fees branding 
in monocots is confined to the flowering shoots* jfytf 
shoots have a remote analogy to lnfloveseefft eoipet.. 
Tho staple ease (as seen n cycada), tbs flowed 
faffsesse*** cone or etrobtha of conifer*, fletitiim 
Mmebimr of flioots and oosiftti. tits tattoftafe' 
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tbw' ttaneUag of Ik Cndogtaons itad columnar 
umoeot, tamfc out flu great nagm of higher «ed 
plant evolution And when these ways are followed 
hack with due attention to the moot logical grouping 
of the seed plants and the fossil record, it is seen 
that flowers must go so far hack that it is reasonable 
to hypothesise archaic forms above the algae leading 
into plants little ejae than a stalk bearing a few 
leaves followed above by micro* and then mcgaeporo- 
phylls. According to such conceptions, in the subse¬ 
quent course of phytologic evolution foliage leaf 
advance often tended to be thrown back into the 
megasporophyll, while flowers always tended to 
remain small, cones always to reach giantism 
Whence as in the above classification, it seems reason¬ 
able to consider the flowering types as the older line 
and to place them between the simple cone types 
(eyeads) on the one hand and the mfloreeeent stro- 
bilar types (conifers) on the other. 

In looking over present day plants, and back 
through time, nothing is so deceptive as megaphylly 
and giantism, unless perhaps the mixed cones of 
sdaginella and those of lepidodendron. It is too 
much to expect directly from fossils the fuller history 
of flower and cone. The sporophyll, eataphyll and 
stipules, the rSle of branching, of monoecism and 
dioemsm, must all be considered per se Only through 
analysis aided by diagram is it seen that the flower 
has always been just an emplacement of sporophylls 
at first spiral, then whorled and cyclic And then only 
doss unity in the classification—accord in structure 
and origin begin to appear. 

Moreover, botanists have not sufficiently empha¬ 
sised the fundamentally significant fact that precisely 
the forms concerned in plant descent throughout the 
ages, therefore the relatively extinct forms, should 
not be expected to occur as left-overs in surviving 
floras. Mainly the specialised types, or those of 
peculiar environments are the ones seen as fossils 
The assumption that the visible fossil antecedents are 
numerous is an utter fallacy. It too easily leads to 
the thought that the dint of a hard analysis and 
a$|ttoaeh to the problems of seed plant origin from 
•wry possible view-point may be escaped. 


on tf feast and gave to thin compound the name of 
ph ^Boe ry th rin. In the same year Loebiseh and 
Fischter 1 isolated bilipurpum from ox-bile. March* 
Jerndti later showed that bUipurpurin and phyllo- 
erythrin were identical compounds and that they were 
the decomposition products of chlorophyll formed by 
the herbivorous animal. H Fischer and 0 Site* used 
phaeophortnde a to prepare pbaeoporphynn c e and a M 
and from these compounds they succeeded in proper* 
mg phylloerythnn, thus proving chemically t^t 
phylloerythrin originates from chlorophyll 4 

The presence of such a ehlorophyUous product as 
phylloerythnn in the bile and the feces of herbivo¬ 
rous animals is of considerable interest, and since, in 
bo far as we are aware, no one has determined the 
place or mode of origin of this substance m the body, 
the present work was undertaken with these objects 
in view. 

We have demonstrated that phylloerythnn occurs 
in the third stomach (omasum) of cows and sheep 
which were fed on & normal winter diet containing 
chlorophyll The stomach contents were collected at 
the slaughter house about fifteen minutes after the 
animals were killed and the material taken to the 
laboratory and extracted with a chloroform-pyridine 
mixture. An ether solution of the extracted pigments 
was fractionated with hydrochloric acid and the eight 
to nine per cent fraction gave an absorption spectrum 
in pyridine-ether identical with phylloerythnn. This 
latter substance was crystallized from pyndme*aleo- 
hol At the present time a sufficient quantity for a 
combustion analysis has not been obtained, but this 
will be done later Using the same procedure as that 
used for the third stomach, we demonstrated speo- 
troscopioally that traces of phylloerythnn occur in 
the first stomach (rumen) of the cow and the sheep. 
The third stomach contents of a calf on a milk diet 
gave no trace of phylloerythnn. 

Further work on the physiological formation of 
phyBoerythrin outside the animal body is now sn 
progress. The experimental details and a complete 
summary of the literature pertaining to this work 
will be published elsewhere a little later. 


Imomraar 


G. R. WlULAND 


TM8 OCCURRENCE OF PHYLLOERYTHRIN 
IN THE DKSBSTXVE SYSTEM OF 
HERBIVOROUS ANIMALS 


1 ,fc ISM Mmtthlewtki 1 described a compound ob- 
TOetiftti tfe* fresh excrement of a cow fed entirely 

i- 
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FRESH WATER MEDUSAE IN OKLAHOMA 

The finding of Oraapedacuata r yderi 1 in an Okla¬ 
homa stream seems to be of sufficient general interest 
to warrant this note All other records of this inter¬ 
esting form are from localities east of the Mississippi 
River 

On September 6, 1930, Phillips first noticed the 
medusae in Lukf ata Creek, a tributary of Little River, 
about one quarter mile north of Broken Bow, Okla¬ 
homa (Sect 27 or 34, T6S-R 24E) Individuals were 
also seen in Yanubee Creek m Sect 17, T6S-R 25E. 
Individuals were at first very numerous and were seen 
and collected at intervals during the three weeks fol¬ 
lowing their discovery The number was so great that 
“the water was almost blue with them ” 

We are indebted to Mr Glen R Durrell, district 
forester, and Mr W H Mitchell, assistant district 
forester, for properly shipping us the specimens 

The part of Lukfata Creek where these medusae 
were taken was a relatively clear pool approximately 
200 feet by 25 feet The depth averaged 4 to 5 feet 
The stream is known to have been “scoured out” this 
spring by floods, since that time the water has re¬ 
mained low The specimens were found in water at 
least three feet deep near the center of the pool The 
temperature of the water at that time was between 
70° and 75° F 

The activity of the medusae consisted of slow 
movements in a vertical direction The upward ex¬ 
cursion resulted from repeated contractions of the 
umbrella The return to the bottom of the pool was 
brought about by one of two methods, first, by “side 
slipping,” and second, by turning over completely 
and propelling themselves downward This cycle was 
completed about twice in a minute They did not 
become active until the sun was fairly well up 0 

No hydroid has been found as yet, but it is hoped 
that additional work next year may reveal this stage 

A I Obtenbubgeb 
George R Phillips 

University or Oklahoma and 
Oklahoma Forest Commission 

THE “FIRE STOPPER” 

Recent papers m Science 1 discussing the use of 
the divining rod recall to my mind a conversation 
which took place in my presence, a few yean ago, 

1 The authors wish to thank Dr F Payne for checking 
their tentative identification of these specimens. 

>OW Hargitt, Science, 26: 638, 1907. 

*E Garmon, Science, 44. 898, 1916 

«P. Payne, Jour. Morph, 88* 887, 1924, Biol Bull. 
50 * 488,1926 

»W B. White, Biol Bull, 09. 222. 1930. 

•H. German, Science, 60 . 477, 1924. 


on a topic which was new to me. Nor hare I since 
seen or heard any reference to tUs subject Tin 
speakers were descendants of the German racial 
group frequently spoken of as “Pennsylvania Dutch,” 
whose ancestors had migrated to the southwest 
Night had come to the road camp astraddle the 
Virginia-West Virginia boundary. The bee tree had 
been cut, the honey secured and the men were drift¬ 
ing back to camp Among the first was old Paul 
Straus. He did not like these expeditions He com¬ 
plained that a bee would fly a hundred yards to 
attack him no matter bow many men there were 
closer to the bee tree But at this safe distance In 
the darkness he became reminiscent 
“Old Jo Kirschbaum,” he said, “could go right up 
to any tree They never bothered him I’ve seen the 
bees just buzzing all around his head—yellow jackets, 
too He used to say you’d be all nght as long as you 
didn’t do anything to make them cross ” 

“Who was that, Mattie’s father?” asked Homer 
Heatwole 

“No, Sam’s uncle, old Oscar’s brother ” 

“Oh, yes, I remember now He could Btop fire, too, 
couldn’t he?” 

“Yes, he’d just walk through the woods where there 
was fire coming, and when the fire got up to where 
he’d been walking it would just stop burning I wish 
I knew how he did it I gave him five dollars once 
to teach me how and he said he would some time, but 
he never got around to it Always busy with some¬ 
thing else he couldn’t leave He’s gone now He told 
me once if he taught it to anybody else he’d lose the 
power himself ” 

“Were you down at that fire on the Hunter land 
that he stopped?” asked Homer 
“No, but I saw the place afterwards ” 

“So did I. There was one place there where there 
were dry pine tops piled up and he walked across 
them and the fire stopped nght there in the middle 
of the pile.” 

“Yes, I remember seeing that, too. Old Jo cer¬ 
tainly had the power There are not many that have” 
The rest of the crew were coming in now with the 
lanterns and honey and the conversation turned to 
the subject of past and future bee tree hunts and 
present drinking water. The discussion was not re¬ 
sumed either then or later. 

I wonder whether other readers of Science have 
ever eome in contact with persons holding this belief 
There is of course the possibility that we are 
with an imaginative story of the type of the “Paul 

*G, A. Browne, “Observations upon the Use of the 
Divining Rod in Germany,” SCIENCE, 78; 84-86. 188L * 
L P, Tolmachoff, “The Use of the Divining Red in 
Alaska,” Science, 78. 869-566, 1931. ^ 
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Banyan” yams. But my observations of those men took place. And if they were, the question remains 
at other times would indicate that they were not to be answered What was the basis of this belief T 
given to this type of exaggeration Apparently they Ferdinand W Haasis 

were sincere in their belief that the incidents actually Carnegie Institution or Washington 


SPECIAL CORRESPONDENCE 


INTERNATIONAL PHYSIOLOGICAL CON¬ 
GRESS FUND FELLOWSHIPS 

At the annual meeting Of the Federation of 
American Societies for Experimental Biology in Chi¬ 
cago in 1930, the American Committee for the Thir¬ 
teenth International Physiological Congress presented 
to the federation the surplus funds collected for the 
congress and in accordance with the suggestions of 
the committee, the International Physiological Con¬ 
gress Fund was established by the federation The 
action was os follows 

“The income of the International Physiological 
Congress Fund shall be used tnonmally for the appro¬ 
priation of funds in units of $250 to defray the 
expenses to international physiological congresses 
abroad of promising young workers in the field who 
would not otherwise be able to attend the congress, 
who shall have creditable papers to read before the 
congress, whose ages shall be below 35 years, and 
who shall not yet have attained the rank of full pro¬ 
fessor These fellowships are to be allotted by the 
executive committee of the federation 

“Furthermore, within the judgment of the same 
executive committee it may be permissible to grant 
to any candidate an additional sum of $250 provided 
such candidate desires to spend three months of study 
in a foreign laboratory Generally speaking, the 
executive committee should be guided in the selection 
of individuals with due regard to the relative num¬ 
bers of the present membership in the four different 
societies which constitute the federation By unani¬ 
mous vote of the executive committee the rules may 
be changed at any time governing the amounts of 
money to be granted to any individual 

“It is furthermore suggested that if and when an¬ 
other international physiological congress shall be 
held m the United States the principal of this fund 
shall be turned over to the authorities duly appointed 
by the officers of the federation to receive it and 
shall be used for the promotion and support of that 
international congress” 

There will be available for the Fourteenth Inter¬ 
national Congress to be held in Rome from August 
29 to September 3, 1932, four International Physio¬ 
logical Congress Fund Fellowships of $250 each One 
fellowship will be awarded in each of the branches 
of biological science represented by the four con¬ 
stituent societies of the federation* namely, The 
American Physiological Society, The American So¬ 


ciety of Biological Chemists, The American Society 
for Pharmacology and Experimental Therapeuties, 
and The American Society for Experimental Pathol- 


°sy 

The conditions for the award of these fellowships, 
in accordance with the vote of the executive committee 
of the federation at their Montreal meeting in Apnl, 

1931, were fixed as follows 

(1) Each candidate must be recommended os 
worthy by Borne member of the society representing 
the field of study or by some other individual familiar 
with the character of the candidate’s work 

(2) Candidates must be under thirty-five years of 
ago and must not have yet attained the rank of full 
professor or its equivalent 

(3) Each candidate must present with the appli¬ 
cation a draft of a meritorious paper to be presented 
to the congress 

(4) Applications must be made before January 1, 

1932, to the secretary of the society which includes 
the field of study 

(5) These applications are to be considered by the 
councils of the respective societies, who shall submit 
to the executive committee of the federation an ap¬ 
proved list of nominees 

(6) Final selection of fellows shall be made by the 
executive committee of the federation 

It was the consensus of opinion that fellowships 
should be awarded only to those persons having meri¬ 
torious work to present to the congress and who 
would be unable to attend the congress without some 
financial assistance m the form of a fellowship or 
other subsidy It should be noted that membership 
in the federation is not necessarily a condition for 
the award of a fellowship 

Applications should be made to the secretary of 
the society in whose field the work to be presented 
at the congress lies for Physiology, Dr Arno B 
Luekhardt, University of Chicago, Chicago, Illinois, 
for Biological Chemistry, Dr Howard B Lewis, Uni¬ 
versity of Michigan Medical School, Ann Arbor, 
Michigan; for Pharmacology and Experimental 
Therapeutics, Dr V E Henderson, Medical Build¬ 
ing, University of Toronto, Toronto, Canada; for 


Experimental Pathology, Dr C Phillip Miller, Jr., 
Department of Medicine, University of Chicago, Chi¬ 


cago, Illinois. 


Howard B Lewis, Secretary 


Federation of American Societies for Experi¬ 


mental Biology 
* 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLIFIED INSTRUMENTAL METHOD 
OF MEASURING SOUND ABSORP¬ 
TION COEFFICIENTS 

Sixes the foundation of the science of arohitee* 
tural acoustics by the late Professor W S Sabine,* 
of Harvard, many instrumental methods have been 
devised to take the place of the ear-reverberation 
method described by Sabine Among these mstrur 
mental devices are those of Chnslcr and Snyder,* 
Wente and Bedell 8 and others 

While most of these instrumental schemes have been 
quite successful m reducing the measurements to 
purely objective values, thus eliminating the ear as a 
source of possible error, yet m most cases the instru¬ 
ments themselves are quite complex and they are not 
easily assembled from apparatus usually found in 
physics laboratories For this reason an effort was 
made in the present case to devise an apparatus 
whieh would be simple, easily assembled and yet 
reliable 

The usual procedure in instrumental practice as 
regards sound absorption measurements in reverbera¬ 
tion rooms is to make use of the sound decay for¬ 
mula, as developed by Jrfger,* which, when modified 
to make it applicable to instrumental methods, is as 
follows 

A 1 8 l = * v x ^ 3 log,* (^|) (1) 

where is the average coefficient of absorption of 
the walls, ceiling and floor of the empty reverberation 
room, 

S„ the area exposed to sound 
V, the volume of the room 
C, the velocity of sound at the temperature of 
the room 

13,, a certain sound energy level intensity 
Ei, a subsequent sound energy level intensity 
t,, a tune m seconds corresponding to E t 
t,, a time in seconds corresponding to E, 

When absorbing material is added to the room, 
equation (1) becomes 

AA + A.S,* 4Vx281o *(l|) <«) 

where A, and S a are the coefficient of absorption and 

»W. 8. Sabine, Collected Papers Harvard Press, 
1922 

** Quisler and Snyder, Bur, Stand Jour , Booearch, 
Vol 5, Oct., 1980 

* Wente and Bedell, Jour Aootts Soc Amer, 1: 422, 
April, 1980. 

4 0. Jhger, Wtenor Site Bor , Vol. CSX, 2a, p. 018, 


the area of the material respectively. It is thus ob¬ 
vious that if we have some method of determining E, 
the sound energy level m the room at any given time, 
t, it is possible to evaluate A from a curve obtained 
by plotting values of log 10 E against corresponding 
values of t. 

The method being used at Indiana University is 
essentially as follows.,, 

Sound 18 produced in a reverberation room by 
blowing a metal organ pipe of standard make with 
compressed air at constant pressure as measured by 
a manometer After the sound has been maintained 
for a time, considerably longer than the reverberation 
tune of the room, the air is suddenly cut off and a 
sound decay curve is made from points determined 
by the recording apparatus herein described. 

The recording apparatus consists of a Jenkins and 
Adair condenser microphone, 8 the output of which is 
amplified by a four stage transformer coupled A & 
amplifier as illustrated in the accompanying diagram, 
Fig 1 The output of this amplifier is fed through 



Fig. 1. Diagram of recording apparatus. 


a volume control potentiometer into a step-down cur¬ 
rent transformer from which it passes to a thermo¬ 
couple galvanometer, 6 which reads directly w arbi¬ 
trary energy units. The observer and all the record¬ 
ing apparatus except the microphone is in a zoom 
adjoining the reverberation room. 

In making a determination of sound absorption, a 
metronome is set vibrating with a certain period In 
coincidence with a given elide of the metronome the 
air is cut off by a valve At some subsequent click 
(say the second or third), the key K, is dosed, which 
results in a deflection of the galvanometer* The 
process is repeated for other settings of the metro¬ 
nome, and of course several readings are taken for 
each setting, to insure a conservative average* If, 

a Note:— An ordinary double bvttoa microphone may 
be substituted for the condenser type thus diminattig 
special batteries. The outfit then becomes att AX3L ana 
quite portable. 

*The current transformer and thermocouple gst* 
tono m e t e r are of commercial type and may be assured 
at nominal cost 
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now, the apparatus u calibrated to read Is decibels of 
decay and the output volume control Is set accord¬ 
ingly, it is immediately apparent that the values for 
coefficient of absorption may be calculated from the 
slope of the curves obtained by plotting values of 
log 10 E against corresponding values of t 
Fig 2 is a set of curves plotted from data taken 
as indicated These curves show the logarithmic 



nature of the decay quite as well as similar curves 
obtained by more complicated recording devices The 
values for absorption coefficients obtained in this 
manner have been checked against values for the same 
kinds of materials found by observers in other labo¬ 
ratories and against values found by the ear method 
in another room at Indiana Umvarsity and the agree¬ 
ment is very good. 

It will be noted that a coincidence determination 
is substituted for a duration of tune measurement in 
the older method. It is of course obvious that coinci¬ 
dence determinations are capable of a very high 
degree of accuracy, a conclusion which is borne out 
by the fact that the points thus determined fall so 
nearly exactly on a logarithmic decay curve 

It was intended at first to make an automatic device 
to cut oil the air, and at some subsequent tune to 
close the key, but measurements made in the manner 
described seem to indicate that little or no improve¬ 
ment would thus be afforded, probably not enough to 
warrant the added complication. 

The apparatus was devised as a means of carrying 
out a research problem in architectural acoustics 
which is now in progress under the direction of Pro¬ 
fessor Arthur L. Foley. The writer wishes to ac¬ 
knowledge hu counsel in the matter, and also the 
many suggestions offend by Professor R. R. Ram¬ 
sey, of ike physios department. 

Jims F. Maos ell 

U«re*m»M* or Psmfccs, 

Inouxa UwvxaaraT 


A MEW DEHYDRATING AGENT FOR HISTO¬ 
LOGICAL TECHNIQUE 

Recognizing the usefulness of a substitute for 
ethyl alcohol to be used as a dehydrating agent in 
histological technique, the writer experimented with 
isopropyl alcohol over a period of 18 months. Iso¬ 
propyl alcohol, 98 to 99 per cent, may be obtained 
for about $2 85 per gallon. This percentage may be 
used directly as absolute aleohol if necessary. It may 
be made completely absolute by distillation from rock 
lime. 

In the experiments pieoes of animal tissues were 
treated in the usual way (merely substituting iso¬ 
propyl for ethyl aleohol) Permanent slides made fay 
the paraffin ffiethod were set aside for several months 
and were found to be perfectly good when examined. 
Later a piece of earthworm which bad remained in a 
paraffin block for a year was sectioned and excellent 
slides were obtained. In the meantime a class of 38 
men with no previous experience in histological tech¬ 
nique was given isopropyl alcohol to use. These men 
made slides of Opalina, changing the grades of aleo¬ 
hol and xylol by pipetting the various solutions from 
small vials containing the Opalina They also made 
whole mounts of trematodee, etc., using either cedar 
oil or xylol after the aleohol Finally each man made 
serial sections of tapeworm proglottids. In every 
esse the technique following the use of isopropyl 
alcohol was more successful than the technique of pre¬ 
vious classes which had used ethyl aleohoL 

From the various experiments made, the writer 
proved that not only is isopropyl aleohol aa good a 
dehydrating agent for animal tissues as ethyl aleohol, 
but in addition that its use affords important advan¬ 
tages. It does not harden animal tissues as much aa 
ethyl aleohol. Consequently whole mounts of large 
objects are lees likely to break up and tissues im¬ 
bedded in paraffin seem to section with greeter ease. 
Isopropyl aleohol may be obtained readily by any one 
nnee it is not intoxicating This fast should be of 
special interest to high-school teachers of biology. 
The only disadvantage is that it costa more than ethyl 
aleohol. This Is compensated in part by the fact 
that isopropyl aleohol is less likely to disappear from 
the labontoiy. 

I suggest that some one interested in plant histol¬ 
ogy txperiment with isopropyl aleohol to see if it is 
not eupenor to ethyl alcohol in respect to the extreme 
hardening effect of the latter upon certain plant tu¬ 
nes. 

0. C. Bbasbobt 

Wan Foust Count 
Wan Fouef , N. C 
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SPECIAL ARTICLES 


ON THE RELATIVE STERILITY OF THE 
ADOLESCENT ORGANISM 

The literature of adolescence is chiefly psychologi¬ 
cal Anatomical and physiological studies on the 
adolescent organism are extremely sporadic and un¬ 
correlated A recent conference of “experts” served 
chiefly to emphasize our ignorance of the subject 
One of the prevailing notions concerning adoles¬ 
cence 19 that it is a very restricted period of time 
marked by sudden, almost explosive changes in bod¬ 
ily structure and function The immature organism 
is represented as becoming all at once mature, the 
boy becomes a man, the girl a woman, almost as if 
by a change of clothing The illusion is probably due 
to the popular as well as gynecological notion that 
the first menstruation, which certainly is a definitely 
demarcated event, is equivalent to the attainment of 
full maturity It can, however, easily be shown that 
puberty and maturity are neither synonymous nor 
synchronous The interval of time between the two 
m man, monkey and rat is about what one would ex¬ 
pect with the application of Donaldson's law of 
equivalent ages three years, one year and one month, 
respectively, for man, monkey and rat 

The Carnegie colony of rhesus monkeys has had 
fifteen females whose every menstrual cycle from the 
very first was observed An excellent opportunity 
was thus afforded for studying the phenomena of 
adolescence, as affecting body growth, certain changes 
m the secondary sex characters and changes in the 
ovaries and genital tract The sex skin becomes red¬ 
der and redder and at the same time greatly swollen, 
almost to pathological proportions at times Such 
swellings are extremely rare in mature animals 
Furthermore, the menstrual cycles of the young 
females are extremely irregular m length and dura¬ 
tion, and there is a very low incidence of ovulatory 
as compared with non-ovulatory cycles 
Now, these fifteen females averaged 3,350 grams in 
weight at the first menses Most of them were mated 
soon after puberty, but not a single female conceived 
before attaining a weight of 4,370 grams The aver¬ 
age weight at first conception of nine of these females 
was 5,000 grams, hence it is apparent that many 
menstrual cycles passed between the first menses and 
the first conception, despite frequent matings m the 
interval The interval may be estimated at about a 
year of time 

The same gradual unfolding of maturity holds true 
for such good breeders as the rat and the mouse* 
Slonaker's studies on spontaneous activities in the 
rat 1 show a gradual increase in the peak of the cyclic 
* Am. Jour Physiol, 1904, on 


activity to the maximum which is maintained during 
the reproductive life of the individual This “stair¬ 
case” phenomenon of adolescence indicates a gradual 
though saltatory increase in the effect of the ovarian 
hormone It is vory likely that the first cycles of 
moderately high activity were unaccompanied by ovu¬ 
lation, though I know of no studies on the rat to 
bear,this out 

With regard to the mouse we are somewhat more 
fortunate That puberty and maturity are distinct 
phenomena separated by a considerable interval of 
time was established for the mouse by Mirskaia and 
Crew 3 In a senes of experiments pregnancy fol¬ 
lowed first matings m only 24 per cent of cases, 
whereas the same mice were 80 to 90 per cent fertile 
with later matings Puberty is defined by these au¬ 
thors as the ability to elaborate functional gametes 
and to possess the physical ability and the desire to 
play the appropriate role in mating, maturity, on the 
other hand, is defined as the stage of maximum fer¬ 
tility ratio and the ability to produce viable offspring 
and to rear thorn 

In this definition, ovulation is included as one of 
the criteria of puberty To my notion maturity, the 
end of adolescence, is marked by the first ovulation 
and the preparation of a receptive uterus capable of 
carrying the offspring to term, puberty is indicated 
by the first manifestations of gonadal activity and 
marks the beginning of adolescence The threshold 
for the hormones causing the latter changes (sex 
color, menstruation, cyclic variations in spontaneous 
activity, cormflcation and opening of the vagina, ac¬ 
cording to various species are much lower than the 
changes culminating in ovulation and conception 

The onset of menstruation m girls is, of course, a 
momentous event Nevertheless, though the mores of 
a given people may force “effective marriage” upon 
them at this moment, there is much indication that, 
by and large, nature herself prevents motherhood 
supervening during an important senes of prepara¬ 
tory years 

The reader will naturally recall the ease of India 
in this connection and the land picture of child 
mothers conjured up by Katherine Mayo in her noto¬ 
rious “Mother India” This propagandist would 
have us believe* “The Indian girl, in common prac¬ 
tise, looks for motherhood nine months after reach¬ 
ing puberty, or anywhere between the ages of 14 and 
8 The latter is extreme, though in some sections not ^ 
exceptional, the former is well above the average.” 

In characteristic fashion, Mrs. Mayo fads to eon- 

* Proc Roy. Soc, Edinburgh, 1930. 
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tinue her quotation from the Appendix VII of the 
1921 Indian Census, where we read that, though co¬ 
habitation begins with puberty, “m the majority of 
cases the first child is born the third year of effective 
marriage*’ Alden Clark 11 has pointed out, further¬ 
more, that returns from maternity hospitals place the 
first parturition at IB 3 to 19 4 years At the Madras 
Maternity Hospital only 10 out of 3,000 cases were 
under 151 Besides, we learn also from the 1921 cen¬ 
sus that only 399 out of 1,000 girls wore married at 
15, which would seem to indicate the average age at 
menarche is over 15 rather than under 131 

Among gynecologists Dr Henry Vignes seems to 
be the only one to recognize the principle suggested 
m this paper He says in his “Physiologic Gynfoolo- 
gique” (Pans, 1929), p 55 “The onset of menstrua¬ 
tion docs not mean the capacity for conception, 
many girls who are just beginning to menstruate con 
ceive with difficulty Godin says that the age of 
matunty (nubility), when the individual is capable 
of reproducing, is about five years after puberty” 
Dr Vignes, moreover, kindly sent me a copy of the 
article “Nubihte” by Mondifcre in “Le Dictionnaire 
des Sciences Anthropologiques” (1890 f) This gyne¬ 
cologist spent some years in Cochin-China, where he 
gathered certain data (first menses, first parturition, 
number of children, menopause, etc ) concerning 960 
Annamitc, 106 Chinese and 87 Cambodian women 
He found that the first menstruation took place on 
the average at 1 6t years in the Annamitcs, at 16} in 
the Chinese, at 16 10/12 in the Cambodians, the first 
parturition m these groups at 204, 16 10/12 and 
22J years, respectively, despite their early marriages 
He therefore concludes “Maturity (nubility) is often 
confused with puberty, which is a very different 
thing, for matunty signifies the faculty of normal 
reproduction ” 

Tins interval between the appearance of the first 
manifestations of sexual activity and the ability to 
conceive doubtless explains the Trobiand Islanders’ 
ignorance and denial of physiological paternity and 
the eorollary thereof, a matnarehal fonn of society, 
as set forth by Malinovsky in his “Sexual Life of 
Savages” (London and New York, 1929) Contact 
with white man has not yet made any headway m 
convincing the natives that sexual intercourse has any 
relation to procreation 

Mahnowsky is, nevertheless, well-mgh baffled by 
the fact that despite the absolutely unrestrained and 
promiscuous sex life of the young Trobiandcr from 
childhood on, pregnancy among young unmarried 
girls is extremely rare—perhaps one per cent 
"Can there be any physiological law,” the author 
asks, “which makes conception less likely when 

•Atlantic Monthly f February, 1926 


women begin their sexual life young, lead it mde- 
fatigably, and mix their lovers freely V* 

It seems highly reasonable that Malinowsky’s pre¬ 
dicament is explained by the facts presented m this 
paper, namely, that the first menstruation ( puberty ) 
marks merely an early manifestation of a tram of 
events ( adolescence ) which only after three or four 
years on the average lead to ovulation and concep¬ 
tion, the proof of maturity 

Cari- G Hartman 
Carnfgik Institution or Washington, 

Baltimore 

THE ETIOLOGY OP EPIZOOTIC ENCEPHA¬ 
LOMYELITIS OP HORSES IN THE SAN 
JQAQUIN VALLEY, 19&' 

Early in July, 1930, scattered cases of a peculiar 
disease of horses which involved the central nervous 
system began to attract the attention of the livestock 
owners in certain parts of the San Joaquin Valley 
A gradually increasing number of easts was re¬ 
ported from most sections of this region throughout 
the month of August With the onset of cool mghtB 
the disease disappeared The peak of the epizootic 
was reached in the middle of September, no eases 
were reported after November From the records of 
the tallow works and incomplete survey studies it has 
been estimated thut a total of approximately 3,000 
horses and mules succumbed to the malady or were 
sacrificed on account of its sequelae Close to 6,000 
equine animals developed recognizable symptoms 
About 50 per cent of these cases terminated fatally 
Oq, one ranch with 687 horses and mules 67 con¬ 
tracted encephalomyelitis and 32 died 
At first the malady was quite generally diagnosed 
by vetennury practitioners as equme botulism but 
the spread of the epizootic suggested an infectious 
disease with an incubation time of from 1 to 2 weeks 
Observations revealed febrile reactions preceding the 
onset of the symptoms which were manifest in form 
of psychic and motoric disturbances Signs of 
fatigue, somnolence, and occasionally excitability, 
were followed by incoordmated action of the limbs, 
disturbed equilibriums, grinding of the teeth, paresis 
and paralyses which varied and were largely depen¬ 
dent on the lesions produced in the innervation cen¬ 
ters of the nerves m the brain and the spinal eord 
Inability to swallow, paralysis of the lips and blad¬ 
der, amaurosis, etc, were quite common In the mild 
cases which were able to rise recovery was as a rule 
uneventful and without demonstrable sequelae, but 
about half were so severe that they terminated fatally 
m 3 to 8 days or became so obviously hopeless on ac- 

1 From the George Williams Hooper Foundation and 
the Division of Veterinary Science, College of Agricul¬ 
ture, University of California, San Francisco and Berke¬ 
ley, California 
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count of the complications in form of deouUtua, 
pneumonia, etc, that they were destroyed for humane 
reasons. 

Aside from a slight general icterus and moderately 
succulent lymph-nodes, and parenchymatous changes 
in the liver and kidneys no gross anatomical lesions 
were found at autopsy The spleen was not enlarged 
As a rule the spinal fluid was slightly increased and 
Bhowed 12 to 30 cells per emm, mostly lymphocytes 
and a few leucocytes The brain and cord were moist 
and injected 

The most obvious and striking microscopic changes 
in the brain consisted of hemorrhages around the ves¬ 
sels of the olfactory bulb, brain-stem, medulla and 
cord Infiltration of the perivascular sheaths and 
spaces due to mononuclear and polymorphonuclear 
cells was variable in intensity “Cuffing” of the veins 
and arteries was definite m the advanced cases of the 
disease Scattered patches of infiltration in the gray 
and occasionally m the white matter were common. 
The distribution of the inflammatory foci differs from 
that commonly seen in typical Boma disease Nuclear 
inclusions of the character described as typical of 
Boma disease by Joest and Degen were absent In¬ 
filtrations in the lumbar plexus, semilunar and other 
peripheral ganglia suggest a wide distribution of the 
virus 

Blood cultures prepared from 10 horses were sterile 
while the spinal fluid of 11 horses sacrificed or dead 
on account of encephalomyelitis gave cultures of 
haemolytic and non-haemolytic streptococci Certain 
sections of the brain of a few horses (4 out of 10) 
contained the same organisms in small numbers tfEey 
were non-pathogenic for rabbits and horses on sub¬ 
dural and intravenous inoculation They were con¬ 
sidered secondary invaders without etiologic signifi¬ 
cance 

Attempts were made to transmit the infection to 
rabbits by subdural and intracerebral injection of 
20 per cent brain and cord suspensions The ani¬ 
mals foiled to manifest definite symptoms Although 
moderate febrile reactions of Bhort duration were re¬ 
corded, the rabbits recovered promptly Suspensions 
of the central nervous system of 8 equines sacrificed 
at different stages of the disease were tested on 
horses by intra-ocular, intranasal and intracerebral 
injections and feeding The brain material from a 
case in the early stages of the infection produced on 
intra-ocular injection a fatal malady which was clini¬ 
cally indistinguishable from the San Joaquin Valley 
disease Successive passages through horses, mon¬ 
keys, rabbits, guinea-pigs, rats and mice and reverse 
transmissions from these animals have as a rule been 
successful. Clinically aa well as anatomically the 
experimental disease is an acute vim infection iden¬ 


tical with the spontaneous equine encephalomyelitis. 
The infective agent has thus far been demonstrated 
in the central nervous system by experimental inocu¬ 
lation from two Add eases (homes No. 10 and IS). 
The failures in seven other attempts may be due to 
the selection of non-ausceptible experimental animals, 
uneven distribution or absence of the virus in the 
central nervous system of the cases of prolonged 
duration (autostenksation) or unsuitable administra¬ 
tion of the material For example, the brain sus¬ 
pension of an acute oas#*6f encephalomyelitis tested 
on rabbits, horses and a monkey only produced a mild 
disease in the latter animal. The serum of this re¬ 
covered monkey continues to neutralise the virus of 
horse No 10 

Recent experiments indicate that the guinea-pig is 
regularly susceptible for the horse virus and the most 
suitable animal for an extended study of the disease 
and its causative agent In these rodents (he disease 
manifests itself in the form of a febrile reaction, 
flabbiness of the abdomen, hunched cat pose, saliva¬ 
tion, tremors, trotting motions and death in from 4 
to 6 days following the intracerebral injection of 
brain suspensions or filtrates Not only intracerebral 
but intranasal instillations of brain emulsions have 
successfully transmitted the virus to guinea-pigs and 
rabbits, but not to horses 

The virus survived in one experiment preservation 
at 4° C. in 50 per cent neutral glycerine for 12, 31 
and 31, but not 105 days, when tested on homes and 
guinea-pigs It is filterable through Berkefeld V and 
N candles and retains its activity in a dilution of 
1.1000 although the incubation time may be slightly 
prolonged 

The nature of the immunity of the horse is un¬ 
known. Sera of spontaneously recovered or resistant 
hones fail to neutralise the virus while the sera of 
recovered rabbits, guinea-pigs and monkeys may con¬ 
tain antiviral substances. 

K. F Metis 
C M. Haring 
B. Howxrr 
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THE MATAMEK CONFERENCE ON 
BIOLOGICAL CYCLES, 1931 1 

By Dr. ELLSWORTH HUNTINGTON 

TALE UNITEBSIIT 


Dosing the last week of July, 1931, a biological 
conference of exceptional interest waa held at the 
mouth of the Matamek River This place u on the 
north side of the Gulf of St Lawrence, 300 miles 
east of Quebee. The conference was called by Mr 
Copley Amory, of Boston, and all its members were 
his guests. For yean Mr Amory has been interested 
in the fact that sometimes the fish, birds and mam¬ 
mals of that part of Canada are vary abundant, and 
sometimes, for no apparent reason, very scarce. He 
hu seen years when the cod were extremely abundant, 
and other years when practically no fish were caught. 
Salmon and all the population vary in the 

same inexplicable way. Therefore, at hit summer 

> * Report by Ellsworth Huntington, Tala University, in 
Mttaberailoa with an editorial committee and approved 
if< .An xw ler xi M 


home on the Matamek, Mr Amory brought together 
about thirty scientists and Canadian officials to con¬ 
sider the problem of fluctuations among wild life. 

The conference began in Quebee where its members 
were tendered an official luncheon at the beautiful 
Falls of Montmorency Honorable Hector LaFertd, 
Provincial Minister of Colonisation, Game and Fish¬ 
eries, presided, and twenty or thirty other officials 
were present The Canadian government as well as 
that of the Province of Quebec was much interested 
in the conference. Not only did Dr Charles Camsell, 
Administrator of the Department of Mines, aet as 
chairman, but the Forestry Branch, National Park* 
Brandi, Department of Fisheries, National Museum, 
and Dominion Observatory were all officially repre¬ 
sented. The interest of the Canadians was also evi- 
dsnt in the last that the Lower St. Lawrence Trans- 
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portation Company Bent its ship, the North Shore, on 
two special trips of 160 miles each in order to carry 
the conferees free of charge between Rimouski and 
Afatamek 

Fluctuations of all sizes and sorts were discussed. 
They included not only irregular fluctuations, but 
-cycles with lengths of anywhere from 30 months up 
to 260 years or more Such fluctuations occur in 
treeB, insects, fish of the sea, fish of the nvcrs, game 
birds, birds of prey, mice, rabbits and a dozen dif¬ 
ferent fur-beanng animals that prey upon their 
smaller neighbors They also occur m the bacteria 
and other parasites which cause epidemics among 
animals and sweep them away by the millions Re¬ 
production, diseases and deaths among human beings 
also came m for discussion Agricultural fluctuations 
and even financial panics were not neglected A 
number of solar, lunar and meteorological cycles were 
suggested as causes of the cycles in plants, animals 
and man. 

Somewhat to the surprise of the conference the 
main, discussion did not center around the well-known 
sunspot cycle of eleven yoarB, but around shorter 
cycles of four years and especially nine or ten The 
four-year cycle was described by Dr A 0 Gross, of 
Bowdorn College, as being well shown by the migra¬ 
tions of the snowy owl into New England Mr 
Charles Elton, of Oxford, England, described the 
same cycle in far northern mice, lemmings and Arc¬ 
tic ptarmigan, and also in the Arctic fox and snowy 
owl which feed upon these lesser types of animals 
He stated that similar cycles occur in Britain, and 
also in Norway where lemming migrations have been 
known for hundreds of years In still another region, 
Alberta, Prof William Rowan, of the University of 
Alberta, has found a similar four-year cycle m mice 
and probably shrews 

The regular course of events seems to be that the 
mice, lemmings and ptarmigan increase enormously 
in numbers for a season or two Foxes, owls and 
other creatures are thus provided with abundant food 
They, too, increase so fast that the number of skins 
brought m to the Hudson's Bay Company may be 
many times as great at one phase of the cycle as at 
another Then there comes a change so Budden that 
the members of the conference call it the “crash” 
The rodents and game birds begin to die by the thou¬ 
sand or million Some of them, such as the lemming, 
also migrate long distances, only to meet death in 
some other region The creatures that have been feed¬ 
ing on them soon become hungry They, too, begin 
to die, or else migrate to even greater distances. 
Snowy owls, for example, are described by Dr Blair, 
of the New York Zoological Society, and by Dr. Gross 
as moving from Canada to southern New England 


and New York by the thousand. They generally 
pensh, for they do not appear to return north, and 
they can not breed so far south. A similar cycle of 
increase and sudden decrease was described by Mr. 
Aldo Leopold, of Wisconsin, as occurring among the 
red grouse of Scotland, but there the period » six 
years instead of four 

The most remarkable feature of the biological con¬ 
ference was the great amount of evidence as to a 
cycle of nine or ten years Mr Leopold described 
such a cycle among the grouse and rabbits of Wis¬ 
consin and neighboring lake states In the United 
States as a whole his figures seem to show that the 
increase and sudden decrease of these Bame animals 
take more nearly ten years, but further work may 
show that the two periods are really the same One 
most interesting feature of the grouse is that those 
which live in the central and most favorable habitats 
apparently do not suffer violent fluctuations m num¬ 
bers The sufferers are those on the edges, which 
happen also to be the parts less densely populated 
by man The findings of Mr Leopold are confirmed 
by those of Dr Gross who has studied the grouse in 
its more eastern habitat Among the rabbits of 
Canada, however, Mr Elton finds no evidence that 
fluctuations are less marked m the central area than 
on the margins In fact, the opposite may be true, 
but all Canada is marginal in the sense that it is 
subject to great extremes of climate 

From the other side of the continent Prof Rowan, 
of the University of Alberta, presented evidence that 
in the plains around Edmonton a cycle of almost ten 
years is evident in grouse, some other non-migratory 
birds, and rabbits, and also in their enemies such as 
the coyote and other fur bearers Farther north in 
Canada the voluminous records of the Hudson’s Bay 
Company have given Mr Elton abundant data which 
show a cycle of about ten years, or more exactly 9 7, 
m hares, muskrats, grouse, lynxes, red fox, marten, 
wolf, mink and goshawks The extraordinary thing 
about all this is not merely that many different ani¬ 
mals show the same periodicity, but that the same 
period occurs in the far northwest of Canada, and 
all the way south into the United States The increase 
or decrease w the animal population appears to begin 
in the far north and to work its way southward and 
eastward, reaching southern Canada after about three 
years In spite of this the period of ten years or a 
little less is constant in each region 

Still more astonishing are the results of Dr A. G. 
Huntsman, of Toronto University, Prof. E B Phelps, 
of Columbia University, and Prof. D L. Belding, of 
Boston University Medical School. Using the rec¬ 
ords of the commercial catch of salmon in the bays 
along the coast of New Brunswick, Dr. Huntsman 
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found indications that the salmon come and go in 
periods of 0 6 years Professors Phelps and Belding 
used the very careful records of the salmon caught 
by the members of the exclusive Ristigouche Club on 
the Ristigouche River in New Brunswick Each 
fisherman there religiously records the weight and 
size of his fish and the number of days spent m fish* 
mg Thus it is easy to calculate the daily number of 
fish per rod or angler for each of the last fifty years 
There, too, the fish appear in great abundance every 
ten years, but sink to smaller numbers in the interim 
Curiously enough it is not because large or small 
numbers are hatched in special years, although such 
may be the case The greatest immediate cause of the 
change m numbers from year to year appears to be 
something which happens when the smolt, or young 
salmon, enter the sea 

From far away on the other side of the continent 
the measurement of the annual rings of growth in 
the giant sequoias of California, by Dr Ellsworth 
Huntington, of Yale University, supplies still an¬ 
other type of evidence of this same cycle of about 
ten years Thus once in ten years or less soniothmg 
seems to happen which causes an increase and then 
a decrease in the vital activities of both plants and 
animals This occurs all over North America from 
the borders of Alaska to tbe Mantime Provinces and 
the northern United States, and also in the adjacent 
seas Then, to complete the picture, Mr Comsia, 
from Rumania, stated that he, too, has found some 
evidence of a ten-year cycle of disease in the rabbits 
not only of Canada, but possibly of Europe The 
European disease is cocoidiosis, which may turn out 
to be an important disease in Canada Scraps of 
evidence, such as locust migrations, suggest that this 
same cycle prevails over still wider areas 

Most of the members of the conference expected 
that the sunspot cycle of 112 years would figure 
prominently at Matamek Dr. H Mayer-Wegehn, of 
the German Forestry School at Mundon in Hanover, 
did indeed present evidence of an 11-year cycle in the 
growth of German trees His colleague, Dr, H S 
Eidmann, showed that noxious insects which destroy 
the German trees have a cycle which is probably 
about 12 years Mr D R Cameron, of the Forestry 
Branch at Ottawa, pointed out that the increase of 
pests here and in Germany might be due to the in¬ 
fluence of man in upsetting insect balance More¬ 
over, Mr DeLury, of the Canadian Observatory at 
Ottawa, presented a large number of curves which 
seamed to show an 11-year cycle in tree-growth, agri¬ 
cultural production, the value of fish and the abun- 
danee of animals Nevertheless, the more detailed 
studies presented by other members of the conference 
suggest that many of the 11- or 12-year cycles may 


fit equally closely into a cycle of between nine and 
ten years, averaging approximately 9.6 

One curious thing about this 9.5-year cycle is that 
while it can be detected m meteorological records, it 
has not been much studied there. Moreover, no basis 
for it, such as sunspots, has yet been found Mr 
DeLury pointed out that it is a Uttle longer than the 
lunar cycle of 8 85 years and almost exactly half of 
another lunar cycle of 18 6 years These two cycles 
of tidal activity may influence climate by stirring up 
the ocean waters, allowing cold water to come to the 
surface, and thus influencing atmospheric pressure 
and storms This is not clear, however, and the con¬ 
ference felt that much more evidence was necessary 
before so seemingly minor a cause could logically be 
connected with such great events 

The magnitude of the action of these cycles is still 
more evidence from certain facts pointed out by Dr 
Huntington He Bhowed that the most distinct cycle 
of droughts and of agricultural productivity in the 
United States has a period of 18 6 years if measured 
by the five cycles between 1837 and 3930 Moreover, 
dunng that same tune there have been six financial 
panics separated by five average periods of 184 
years The panics, curiously enough, go with the 
agricultural depressions, but may precede or follow 
them. This suggests that the panics and the droughts 
may owe something to a common cause, even though 
the agricultural depression resulting from the 
droughts may not bo the immediate cause of the 
panics. The conference made no attempt to solve 
such problems as this It was, however, impressed 
by the fact that droughts, panics and agricultural 
depression not only Bhow greater regularity than the 
sunspot cycles, but seem to have a periodicity twice 
that of the very regular cycles found in sequoia trees, 
rabbits, grouse, foxes, salmon and many other ani¬ 
mals 

The evidence as to still larger cycles is scanty, but 
this may be due mainly to the absence of long rec¬ 
ords Dr Eidmann thinks that the noxious insects in 
the forests of Germany wax and wane in cycles of 
abont thirty years Professor Rowan finds a cycle 
of 34 yean in the ducks, orows, magpies and lake 
levels of Alberta. The Bruckner cycle of 30 or more 
yean is also found by Mr DeLury in several senes 
of meteorological data and in the growth of trees. 
Tbe aalmon statistics studied by Professor Huntsman 
seem to ahow a oyole of 48 yean Still longer cycles 
an suggested by the rings of growth of trees, but 
these fall beyond the soope of the present conference. 
So far as the length of cycles is concerned the results 
may be summed up as follows. Then is fairly abun¬ 
dant evidence as to a four-year oyole, the length of 
which seems to be almost exactly four yean. A cycle 
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of six years is suggested but not confirmed A cycle 
of between nine and ten years, on the other hand, is 
very strongly indicated It is often called a ten-year 
cycle, but the most accurate determinations suggest 
that the true length is nearer nine and one-half years. 
A cycle of perhaps 18 6 years appears to be at least 
as widespread and definite as the four-year cyele. As 
to the larger cycles no data for gauging their im¬ 
portance were forthcoming at the conference 
The causes of cycles in animals appeared to the 
conference to be divided into three groups biological, 
meteorological and astronomical The first includes 
food, reproduction, parasitic insects and diseases, 
especially those of bacterial origin, the second, or 
meteorological group, needs no definition*, the third 
group may be briefly discussed before we turn to the 
othem It was dealt with chiefly by Mr DeLury. 
He holds that the chief causes of chmatio variation 
are partly solar and partly lunar The conference 
seemed to feel that while terrestrial climatic fluctua¬ 
tions are probably due to solar variations, such fluc¬ 
tuations are probably due to other astronomical causes 
as well as to the variations which manifest themselves 
as sunspots One of the strongest impressions of the 
whole conference was that all sorts of cyclic phe¬ 
nomena must be controlled, though not necessarily 
caused, by Borne outside forces which dominate all 
forms of life If these are solar forces, they manifest 
themselves as sunspots, prominences, faoulae, the 
solar constant, electro-magnetic activity and perhaps 
still other phenomena These presumably lead to 
both meteorological and organic phenomena on the 
earth If lunar forces have any effect in producing 
cycles, they presumably act through the tides, which 
m turn give nse to oceanic currents and upheavals of 
cold water from below These are supposed to alter 
the atmospheric pressure and thus cause winds, 
stormB, rain and changes of temperature 
No one at the conference seemed to entertain much 
doubt that migrations of animals and variations in 
their numbers arc often due to the food supply 
Some of the most clear-out examples are the migra¬ 
tions of the snowy owls when the supply of mice 
runs short after a period of great abundance It is 
almost equally clear that the extraordinary variations 
in the numbers of rabbits, muskrats and other rodents 
from one extreme of the ten-year cycle to the other 
are one of the main causes for variations m the 
numbers of foxes, lynxes, mink and other fur-bearing 
animals Mr Elton’s curves showing the numbers 
of skins of such animals brought m to the Hudson’s 
Bay Company posts give good indication that the ups 
and downs of the fnrbeareis follow closely on those 
of their prey, although the maximum number of the 
fuss of carnivores is brought into the market a year 
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after the mmmnm of rabbits. It was also made dear 
by various members of the conference that sea ani¬ 
mals wander about in huge numbers in response to 
variations in their food supply One of the most 
interesting of such wanderings is the migration of the 
sperm whales described by Dr Charles Townsend of 
the New York Aquarium. The small crustaceans and 
other minute forms of life upon which these huge 
animals feed are abundant only m summer There¬ 
fore, in order to obtain the barrels and barrels of 
food which form their meals, the whales each year 
wander back and forth over routes six to eight thou¬ 
sand miles long During our summer they are m the 
northern hemisphere, and during the southern sum¬ 
mer in the southern hemisphere 

Such annual migrations, however, were only an in¬ 
cidental feature of the discussions The main interest 
in the wanderings of animals centered around those 
which recur at longer intervals. These generally rep¬ 
resent great changes in the total number of living 
animals But the fish of the sea, as Dr Harry M. 
Kyle, of Glasgow, pointed out, show different phe¬ 
nomena from the animals of the land in this respect. 
Their numbers may vary enormously, but the fact 
that the fishermen do not catch the normal quantity 
of fish in any given year does not necessarily mean 
that there are fewer fish than usual in the sea The 
ocean is so huge that the best food supply, or the best 
spawning grounds, may lead the fish to concentrate 
in ports of the ocean where there is commonly little 
fishing Consequently the various conditions under 
which the fishermen do their work must be taken into 
account as well as the variable causes affecting the 
number of fish that hatch and survive In other 
words, the optimum years for the fisheries are by 
no means necessarily the optimum yean for the fish. 

In spite of the importance of the food supply there 
appeared to be a strong feeling that other causes of 
variations in the numbers of animals deserve more 
attention than is commonly given them. One such 
cause is the rate of reproduction. Mr Elton stated 
that the number of young snowshoe rabbits and other 
animals born in the average litter apparently tends 
to increase m certain years and to decrease when 
scarcity of food and other causes lead to a reduction 
in the number of animals Dr Huntington showed 
that even in man the rate of reproduction k very 
closely correlated with climatic conditions. A rapidly 
increasing race like the Japanese would decline id 
numbers if the relative rotes of deaths and of con¬ 
ceptions resulting m living births stayed steadily at 
the levels of September when health and rigor ore 
at a minimum. Professor Bowen presented experi- 
mental evidence suggesting that the same thing k top** 
laouf bunk* By *B**i* g the conditions ofllgbi 
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temperature he has induced buds to breed in mid- 
winter Dr Kyle and Prof Huntsman made it clear 
that reproduction in fish and other sea animals re¬ 
sponds with equal readiness to changes in tempera¬ 
ture 

One of the facts which the layman is only begin¬ 
ning to realize is the enormous number of parasitic 
worms and insects which infest most forms of ani¬ 
mals, as well as plants. The importance of this in 
plants was explained by Dr Eidmann in respect to 
the forests of Germany He believes that the growth 
of trees is influenced quite as much by insects as by 
the climatic factors of temperature and rainfall Tbe 
insects themselves, however, are very closely depen¬ 
dent upon these same climatic factors Thus the rate 
of growth of the trees is the composite result of the 
effect of climate upon the tree itself plus its effect 
upon the insects Dr Gross illustrated the same 
thing in respect to animals by meanB of the parasitic 
insects and worms which infest the organs of the 
grouse Professor Rowan showed how the reverso 
effect is obtained by removing ticks or other infesta¬ 
tions and allowing an infested animal to regain its 
strength 

In the production of cycles among animals an even 
greater part seems to be played by bacterial para¬ 
sites and the diseases to which they lead than by the 
larger parasites This was especially well illustrated 
by Professor R G Green, of the University of Min¬ 
nesota, in his discussion of tularaemia, a disease of 
rabbits and grouse He demonstrated clearly that 
dunng the lost rabbit cycle in Minnesota the “crash” 
when the animals suddenly died off was due to a very 
virulent form of this bacteria) disease. The disease 
is earned by ticks, which also infest grouse Pro¬ 
fessor Green’s findings have resulted in the theory 
that when the rabbit population begins to decline the 
tularaemia bacteria are extremely virulent, while the 
proportion of old and immune rabbits is very small 
Henoo millions of rabbits die, for the mortality is 
almost one hundred per cent The ticks which they 
carry fall to the ground, but soon find new hosts in 
other rabbits and grouse, thus spreading the disease 
For some unknown reason, however, the virulence of 
tbe tularaemia bacteria decreases rapidly. After the 
epidemic it becomes so low that as young are born 
from the surviving rabbits they do not die from the 
disease, but have a non-fatal form of the disease 
which makes them immune. Thus there arises & group 
of immune rabbits, some of which survive the next 
epidemic and cany on the race. 

Another epizootic disease which received consider- 
dMh attention was encephalitis in dogs, foxes and 
other fur-hearing animals. This disease, as was 
•koto* by Haems. Green, Elten end Anderson, be* 


haves somewhat like rabies, except that the affected 
animals do not bite Here, unlike the case of tula¬ 
raemia, we have a disease in which the resistance of 
the animal has a great effect m determining the oc¬ 
currence and virulence of the disease In tularaemia 
the parasitic bactena are so virulent at the time of 
their main onset that practically all affected animals 
die no matter how strong they may have been. Such 
facts as this precipitated a lively discussion as to 
the relative importance of changes in the virulence 
of the parasites compared with changes in the degree 
of resistance of the host The conclusion seems to 
be that there is no general rule Under certain con¬ 
ditions and with certain diseases the power of a dis¬ 
ease varies in close harmony with the general health 
of the animals which it attacks Under other circum¬ 
stances a more virulent parasite may be so strong 
that no animal can resist it But all organisms from 
bacterial parasites to whales appear to pass through 
cycles of strength and weakness arising from the 
combined effects of food, conditions of reproduction, 
parasites and the immediate climatic environment 

The features of the climatic environment most fre¬ 
quently discussed at Matamek were naturally tem¬ 
perature and ramfall Throughout the conference it 
was universally recognized that all forms of life have 
certain limits of temperature, and that between these 
hunts lies an optimum or most favorable condition. 
According to Dr Huntington this optimum m man 
vanes not only with the age of the individual, but 
also from one function to another Thus physical 
and mental activity have different optima of tempera¬ 
ture, The optimum for reproduction may be still 
different, as was shown by Dr Kyle and others. 
Ramfall was not much discussed, although its impor¬ 
tance was frequently recognized in discussing the food 
supply. 

Three other atmospheric conditions were also 
brought to the attention of the conference One of 
these was ultra-violet light which was discussed mainly 
by Mr DeLury and Professor Rowan. The latter 
explained to the conference certain very interesting 
experiments now m progress which seem to show that 
the effect of ultra-violet light npon reproduction in 
birds is striking. 

On the basis of an extensive study of deaths Dr. 
Huntington presented evidence concerning the effect 
of the relative humidity of the atmosphere upon 
human health and activity. He also pointed out that 
variability of temperature in itself has an important 
effect apart from that of the actual temperature. In 
New York City, for example, a moderate degree of 
variability from one day to the next is distinctly the 
best condition. Very high variability, to be sure, is 
net ao conducive to health u is moderate variability) 



284 


SCIENCE 


Von. 74, No* 1914 


but very low variability is still worse. In other words 
a climate with frequent storms of moderate severity 
is more healthful than one with uniform weather all 
the time The conference seemed to feel that both 
relative humidity and variability of temperature are 
factors whose weight has not been fully recognized 
by biologists Dr Eidmann sustained this view by 
showing that among insects the effects of relative 
humidity and variability are almost the same as 
among men In fact one of the outstanding features 
of the conference was the frequency with which one 
member or another emphasized the fact that in spite 
of minor differences the general reactions of men, 
animals and even plants to physical environment are 
essentially the same Certain great laws seem to run 
all the way through the whole realm of life, and one 
result of the working of these laws is that cycles are 
very wide-spread phenomena 

The phenomena discussed by the conference in¬ 
cluded not only cycles due to external causes, but 
those of a purely biological nature Thus Dr Beldrng 
called special attention to the variable life history of 
the salmon with its nver stage, oceanic stage and 
final stage of return to the rivers for spawning The 
chief problem here is why the salmon vary in size, 
in age and in the length of their life cycle from one 
region to another and even from one river to its 
neighbor only a few miles away* Similar local and 
inexplicable variations are found in wholly different 
types of life such as the ticks described by Dr Green. 
On one side of the Bitter Root River, ticks carry a 
highly virulent disease^ while on the other side their 
virulence is far lower When ticks are earned from 
one side of the nver to the other they soon acquire 
the virulence charactenstic of that side, no matter 
what may have been their previous condition 

The abundance of the cod, a truly oceanic fish, was 
shown by Dr Kyle to follow laws which at first sight 
seem quite different from those governing the cycles 
so common in other creatures Since each female cod 
lays from one to five million eggs per year the danger 
of exterminating the species or even diminishing it 
by fishing seems to be negligible One of the most 
important features of certain fisheries, eg, hemng 
and plaice, is that the animals are most abundant m 
the waters which have been most fully fished Thus 
hemng have been taken from the North Sea abun¬ 
dantly for 1,200 years Yet to-day they are as 
abundant as ever, and perhaps more so Dr Kyle's 
explanation is that the fishing removes the old fish 
which consume much food, but nevertheless grow 
slowly. Where the fish are young, a given supply 
of food produces a maximum amount of growth and 
thus a maximum supply of food for man From 
this standpoint fishing is like agriculture; that is, 


human activity leads to an optimum condition for 
man by reason of the rapid growth of the fish Prof. 
J. R Dymond, of the University of Toronto, stated 
that the same role applies in the case of several fresh 
water fishes 

A general review of the mammals of the world, 
by Mr H E Anthony, of the American Museum of 
Natural History of New York, illustrates some of 
the mam conclusions of the conference as to the dis¬ 
tribution of cycles In a broad way the land mammals 
of the earth are at a minimum in the great tropical 
forests There, too, so far as our present information 
goes, such animals are leAst subject to cycles This 
may be because of the general scarcity of mammals 
in those areas, and also because the environment is so 
uniform that there is apparently little reason for 
great changes m numbers Outside of such forests 
lie tropical regions where there is more grass and 
smaller trees There the mammals increase greatly 
in numbers and we have such areas as the famous 
game regions of Africa In such areas the number 
of animals is often incredibly large As yet we have 
no definite evidence as to whether the fluctuation in 
numbers is correspondingly great, even though the 
variations from wet seasons to dry are extreme In 
higher latitudes, as has already been implied, there 
are likewise certain rather steady areas such as the 
eastern United States where many animals live under 
conditions which approach the optimum and where 
extremely harmful variations in climate are compara¬ 
tively rare Thus in such regions the cycles in ani¬ 
mal numbers are mild In the marginal regions, 
however, such as the drier and colder parts of the 
continents, it requires only a slight departure of the 
climate from its normal condition to produce great 
changes m the food supply and in the conditions of 
reproduction and bacterial infection. Thus in those 
regions animals increase enormously at certain times 
and then decline with a crash The same contrast 
between areas of relative uniformity and variability 
is perhaps seen in the cod, plaice and salmon The 
cod and plaice, even though the fishermen can not 
find them, appear to be numerous at all tunes and 
may suffer relatively little from cyclic variations in 
numbers This may be because they inhabit a rela¬ 
tively uniform region where the temperature and food 
supply vary but little. The salmon, on the contrary, 
because of its habit of coming to the rivers to spawn, 
occupies a marginal area. Not only is it subject to 
great variations in most of the conditions which con¬ 
trol its numbers, but when the srnolt pass from fresh 
water to the salt sea, they are subject to on environ¬ 
mental change unknown to the purely marine fish* 

The conference dosed with a general ssedon mi 
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conservation and allied topics Mr. D B Cameron 
added new strength to what he had previously said 
as to the importance of forest fires Dr Hamson 
F Lewis, of the National Parks Branch at Ottawa, 
told about the Canadian game sanctuaries Dr. 
Anderson drew attention to the importance of museum 
collections as a factor in cooperative field studies 
upon wild animals It is useless to make observations 
upon wild animals if the species that is studied is not 
properly identified The conference as a whole was 


strongly m favor of intelligent conservation It was 
pointed out, however, that m some cases our conser¬ 
vation measures go so far that they defeat their own 
ends, as when deer ruin gardens or die for lack of 
food, or big fish eat the food that ought to be left 
for rapidly growing young fish, an eventuality un¬ 
likely to arise in the case of land animals In other 
words, conservation, like almost everything else, has 
an optimum Until the optimum is reached it is 
highly desirable, but beyond that it goes too far 


OBITUARY 


CALVIN HENRY KAUFFMAN 

Calvin Henry Kauffman died at Ann Arbor, 
Michigan, on June 14, 1931, following a stroke of 
paralysis that occurred in February, 1930 Ho was 
born on March 10, 1869, near Lebanon, Pennsylvania, 
and received his preparatory training in a country 
school near Lebanon and at Palatinate College, My¬ 
ers town, Pennsylvania In 1896 he graduated from 
Harvard University with the A B. degree, specializing 
in Greek and Latin From 1896 to 1898 he was prin¬ 
cipal of a preparatory school at Lebanon, Pennsyl¬ 
vania He taught in a high school at Decatur, In¬ 
diana, from 1898 to 1900 and at Bushnell College, 
Bushnell, Illinois, from 1900 to 1901 

In 1901 he decided to take advanced training m 
science at the University of Wisconsin, specializing 
in chemistry and botany Here he came under the 
influence of Professor it A Harper, who was respon¬ 
sible for definitely directing his interest in the field 
of mycology The following two years (1902 to 
1904) were spent as an assistant and graduate stu¬ 
dent with Professor G F Atkinson at Cornell Uni¬ 
versity Under Atkinson’s influence his interest in 
the agarics was stimulated and developed In 1904 
he was appointed an instructor in the botany depart¬ 
ment at the University of Michigan, where he con¬ 
tinued his graduate studies, stressing the physiologi¬ 
cal phases, receiving his PhD degree in 1907, with 
a doctorate dissertation entitled “A Contribution to 
the Physiology of the Saprolegmaceae with Special 
Beferenoe to the Variations of the Sexual Organs.” 1 

The rest of his life was spent at the University of 
Michigan, where he developed courses and directed 
research in algae, mosses and ferns, mycology and 
forest pathology He web advanced to the rank of 
assistant professor in 1912 and associate professor 
in 1920 In 1921 he was made director of the Uni¬ 
versity Herbarium and in 1923 became professor of 
botany. From 1917 to 1919 he was on leave from 
the University of Michigan for the purpose of serv- 

M**. Bet 22: 801-337, 1908. 


mg as pathological inspector with the Federal Hor¬ 
ticultural Board of the United States Department of 
Agriculture He was a fellow of the American Asso¬ 
ciation for the Advancement of Science and a member 
of the American Botanical Society, Torrey Botanical 
Club, Soci6t6 Lmn£enne de Lyon, Washington Botani¬ 
cal Society, Michigan Academy of Science, Arts and 
Letters, Sigma Xi and the American Forestry Asso¬ 
ciation 

Dr. Kauffman was outstanding both as an investi¬ 
gator and teacher His interest in the agones re¬ 
sulted m numerous papers concerning the taxonomy 
of vanous genera, especially Cortmanus, Inoeybe, 
Lepiota, Clitocybe, Gomphidius and Armillana. His 
“Agancaccae of Michigan” 2 serves not only as an ex¬ 
haustive and cntical treatment of the agones of 
Michigan but as a standard reference for the species 
desonbed In addition he published papers concern¬ 
ing vanous species of Phycomycetes, Gasteromycetes, 
Thelephoraceae and Polyporaccae as well as numer¬ 
ous mycological floras of Michigan and other states. 
He had a broad knowledge of the fungi of the United 
States gained from many summers spent m the field 
collecting m Michigan, New York, Pennsylvania, 
Maryland, Virginia, Kentucky, Tennessee, Montana, 
Colorado, Wyoming, Idaho, Oregon and Washington. 
He also contributed publications in the field of plant 
pathology, especially concerning the rots and myeor- 
rhizas of trees His broad interests have been re¬ 
flected in the choice of subjects for investigation by 
his students who have been guided by him w studies 
concerning algae, bryophytes, ferns and among fungi 
have studied problems in all the major groups. He 
never lost his early interest and enthusiasm in teach¬ 
ing His students will always remember him for the 
example which he set by his untiring enthusiasm in 
research and for the inspiring criticism and encour¬ 
agement which he always freely gave 

E B Mains 

University of Michigan 

BtoL Gtol Swrv 80: Biol Ber. 0, 1918 
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MEMORIALS 

Wb learn from the New York Times that in com¬ 
memoration of the hundredth anniversary of the 
death of the great French astronomer and mathema¬ 
tician, Pierre Simon de Laplace, which occurred in 
1927, a memorial monument will be erected in the 
town of Beaumont, France, where he was bom It 
will be of bronze on a granite pedestal The statue 
will probably bo exhibited m the next Pans Salon 
and dedicated some time during the summer of 1932 

Nature reports that on July 28 a memorial tablet 
to Thomas Eamshaw, the horologist, was unveiled 
outside the Church of St Giles-in-the-Fields, Blooms¬ 
bury, by the Astronomer Royal, Sir Frank Dyson 
The tablet has been erected by the ClockmakerB’ Com¬ 
pany and the Bntish Horological Institute Like his 
predecessors, Graham and Harrison, and his con¬ 
temporaries, Mudge and Arnold, Eamshaw came 
from the country, having been bom at Ashtonvunder- 
Lyne, Lancashire, on February 4, 1749, but for many 
years be had a business at 119 High Holbom To 
him is ascribed the ment of devising the chronometer 
escapement and compensation balance precisely as 
they are now used, while it was he and Arnold who 
first produced chronometers in large numbers and at 
moderate cost, thus rendering service of the utmost 
value to navigation and commerce His improve¬ 
ments were recognized by the commissioners of 
longitude, and he was awarded £3,000 by the govern¬ 


ment. His death took place in Gheniee Street, Bed¬ 
ford Square^ on March 1, 1829, and he was buried 
in St. Giles-in-the-Fields, where it was his custom to 
worship He had published a pamphlet m 1806 en¬ 
titled “Explanation of Timekeepers constructed by 
the Author and the late Mr John Arnold,” and an¬ 
other in 1808 stating his own claims to the invention 
of improvements in timekeepers 

RECENT DEATHS 

Da. C L Bristol, emeritus professor of biology at 
New York University, died on August 27 at the age 
of seventy-two years 

Dr. Jakes T. Porter, head of the department of 
physics at the University of Tennessee and assistant 
dean, died on August 27 Dr Porter was fifty-seven, 
years of age 

Dr William Parker Books, professor emeritus 
of preventive dentistry and oral hygiene at Harvard 
University, died on August 25 at the age of seventy- 
two years 

Dr. Archie H Kirkland, consulting economic 
entomologist, died on September 29, at the age of 
fifty-eight years 

Dr George G Brownell, whose work has been the 
culture of citrus fruit in connection with the U. S. 
Department of Agriculture, died on August 28 at the 
age of sixty-two yearn. 


SCIENTIFIC EVENTS 


THE MEETING OP THE BRITISH 
ASSOCIATION 

Fbom September 23 to 30 the Centenary meeting 
o£ the Bntish Association meets in London £or the 
first time in its history The reception room o£ the 
Impenal Institute at the University of London will 
be open on Tuesday, September 22 
General Sxnnts will assume the presidency in suc¬ 
cession to Professor F O Bower in the Albert Hall 
on Wednesday, September 23, and will receive the in¬ 
vited delegates of societies and institutions, and of 
universities, colleges and eities in which the associa¬ 
tion has held meetings in the past. On the evening of 
the same day General Smuts will deliver his presi¬ 
dential address, of which the subject is “The Scien¬ 
tific World Picture of To-day,” in the Central Hall, 
Westminster. The address will be relayed to other 
halls and will be broadcast. The work of the sec¬ 
tions of the association will begin on September 24 
and will be continued until September 30 
The presidential addresses m the sections are to be 
spread over several days and include the following: 
Section A (Mathematical and Physical Science), Sir 


J. J Thomson on “The Growth in Opportunities for 
Education and Research in Physics in the Past Fifty 
Team”, Section B (Chemistry), Bngadier-Genertl 
Sir Harold Hartley on “Miehael Faraday and the 
Theory of Electrolytic Conduction”, Section C (Geol¬ 
ogy)* Professor J W. Gregory; Section D (Zoology), 
Professor E. B Poulton, FR.S., on “A Hundred 
Years of Evolution”; Section E (Geography), Sir 
Halford J. Mackinder on “The Human Habitat”; 
Section F (Economic Scienoe and Statistics), Pro¬ 
fessor E. Caiman on “Internationalism in Eoonmme 
Theory”; Section G (Engineering), Sir Alfred 
Ewing on “Power”, Section H (Anthropology), 
Professor A R. Radclrffe-Brown; Section I (Physi¬ 
ology), Dr. H. H. Dale on “The Biological Nature tit 
Filtrable Viruses”; Section J (Psychology), Dr. G. 

S. Myers on “The Nature of Mind”; Section E (Bot¬ 
any), Professor T. G. HiU on “The Advancement tit 
Botany”; Section L (Educational Science), JSfer 
Charles Grant Robertson on "Educational Theory, > 
1881 and 1031”; Section M (Agriculture), Sir - 
RuaasB on “The Changing Outlook in Agrisulti p*” 
Evening discourses are to b# given by Professor Wr - 
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A. Bone on “The Photographic Analysis of Explosion 
Flames/ 9 Sir Peter Chalmers Mitehell on “Zoos and 
National Parks/ 9 Sir Arthur Keith on “The Con¬ 
struction of Man’s Family Tree/ 9 Sir Oliver Lodge on 
“A Retrospect of Wireless Communications/ 9 Sir 
James Jeans on “Beyond the Milky Way/ 9 and I)r 
S Kemp on “Oceanography in the Antarctic 99 
A public lecture, non-members included, will be 
given by Mr Angus Macrae on “Guidance in the 
Choice of an Occupation,” at 3 30 p m on Monday, 
September 28, in the London School of Economics 
Other public lectures will be arranged in several of 
the polytechnic institutions 

Receptions will be given as follows At the Na¬ 
tional Physical Laboratory, Teddmgton, in connection 
with the visit on Thursday afternoon, September 24, 
at Bedford College for Women, Regent’s Park, 
N W 1, on Thursday afternoon, September 24, from 4 
to 6 p m , by the Royal Society to invited delegates, 
in connection with the Faraday Centenary Celebra¬ 
tion, on Thursday evening, September 24, by H M 
Government in the Imperial Institute on Friday eve¬ 
ning, September 25, beginning at 9 p m , by the foun¬ 
der and director of the Wellcome Historical Medical 
Museum on Friday evening, September 25, beginning 
at 8 30 p m , at the Hampton Court Palace on vSat- 
urday afternoon, September 26, in the Court and the 
Senate of the University of London and at the Well¬ 
come Historical Medical Museum on Monday evening, 
September 28, at the Forum Women’s Club, on 
Tuesday afternoon, September 29, by the Right Hon¬ 
orable the Lord Mayor and Corporation of the City 
of London, on Wednesday evening, September 30, at 
Guildhall 

The reception of members has also been arranged 
m connection with many other excursions and visits 
An invited party will visit York, the birthplace of 
the association, on Saturday and Sunday, September 
26 and 27 Down House, the home of Darwin, now 
held by the association in custody for the nution, will 
be open to members throughout the meeting 
Interesting exhibits of importance have been ar¬ 
ranged at various institutions during the meetings 

THE INTERNATIONAL CONVENTION OF 
THE ELECTROCHEMICAL SOCIETY 
Professor John A Fulton, director of the Mac- 
kay School of Mines, Reno, Nevada, invited authori¬ 
ties on silver to present tlieir views at a luncheon and 
round table discussion, held at the Hotel Utah, on 
Thursday, September 3, in connection with the inter¬ 
national convention of the Electrochemical Society 
meeting from September 2 to 5 in Salt Lake City 
The state of Utah is the largest silver-producing state 
in the union, furnishing over 25 per cent, of the total 


production in the United States Mining, metallurgy 
and the utilization of silver were carefully considered. 

On Wednesday, September 2, an entire session was 
devoted to cyanides m metallurgy, which has an im¬ 
portant bearing on the gold situation Due to many 
improvements made m the cyanide process, gold can 
to-day be recovered from ores which were formerly 
considered worthless Dr Dorsey A Lyon, of the 
University of Utah, presided 
A session on miscellaneous electrochemical papers 
took place on Thursday, September 3 Professor 
Jean Bilhter, of the University of Vienna, Austria, 
described his new electrical apparatus for the puri¬ 
fication of drinking water Dr M Sem, of Oslo, 
Norway, presented data on the new Soderberg elec¬ 
trode This electrode is from four to five feet in 
diameter and has been used with success in the pro¬ 
duction of carbide Mt W E Moore, well-known 
furnace expert of Pittsburgh, reported on the latest 
developments in electnc furnace design 

The Edward Goodrich Achcson Medal was pre¬ 
sented to Dr Edwm Fitch Northrup, vice-president 
of the Electrothermic Corporation, of Trenton, New 
Jersey, on September 3 An award of $1,000 in cash 
accompanies the medal Dr Northrup is well known 
for hiB work m electric furnAce design After the 
award of the medal, Dr Northrup addressed the 
members and guests on “What is Electricity?” 

Flotation, the process by which valuable metals in 
any ore can be readily and cheaply segregated, is the 
subject of the symposium, to be held on Saturday, 
September 5 Professor A M Gaudin, of the Mon¬ 
tana School of Mines, will preside This metallurgical 
process was invented by Miss Came J Everson, of 
Denver, Colorado The introduction of flotation has 
completely revolutionized mining and metallurgy 
within the last ten years Among those who will 
participate in the symposium are Professor Herbert 
Freundhch, of Berlin, Dr Oliver C Ralston, of the 
United Verde Copper Company, Dr Edmund S 
Leaver, of the U S Bureau of Mines, and four engi¬ 
neers of the American Cyanamid Company 

THE AWARD OF THE PRIZE OF THE 
RESEARCH CORPORATION 
Dr Andrew Ellioott Douglass has received the 
$2,500 prize of the Research Corporation through the 
Smithsonian Institution for his work in establishing 
the date of the construction of Pueblo Bomto in 
Northern Mexico by the measurement of tree rings 
The fleld work was done on the pre-Columbian Beam 
Research Expedition of the National Geographic So¬ 
ciety of which Dr Douglass was loader. 

In the report of his work to the National Geo¬ 
graphic Society Dr. Douglass wrote * 
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By translating the story told by tree mgs we hate 
'poshed back the horizons of history in the United States 
for nearly eight centuries before Columbus reached the 
shores of the New World, and we hare established in our 
Southwest a chronology for that period more accurate 
than if human hands had written down the major events 
ns they occurred 

We are now able definitely to announce the important 
dates in the history of Pueblo Bomto, oldest and largest 
of the great Indian communities, in Chaco Canyou, Now 
Mexico 

Furthermore, we can now date nearly forty prehistoric 
ruins in the Southwest and reconstruct there a succession 
of major events through which Indian settlements rose, 
passed their heyday and disappeared 

Just as the far famed Bosetta Stone provided the key 
to the written mysteries of ancient Egypt, so the col 
lection of an unbroken senes of tree rings has made 
clear the chronology of the Southwest 

Through this work we have learned of some outstand- 
uig events m America which were contemporaneous with 
the conquest of Spain by the Moors, and wo know that 
certain Pueblo Indian settlements wero enjoying their 
goldon ages when William the Conqueror faced Harold 
the Saxon at the battle of Hastings 

These researches have carried the calendar back to 
A D 700 in the Southwest, and they have provided the 
beginnings of a continuous weather chart for 1,200 
years 

The earliest beam we recovered from Pueblo Bomto 
was cut A D 019 from a tree that was 210 years old 
when cut Pueblo Bomto had reached its golden age in 
1007 and was still occupied in 1127 

The method which we have nsed in extending the his¬ 
torical calendar of the Southwest is the outcome of a 
long attempt to read the diaries of trees Every year 
the trees in our forests show the swing of time's pendu¬ 
lum and put down a mark They are chronographs, re¬ 
cording clocks, by which the succeeding seasons are set 
down through definite imprints Every year each pine 
adds a layer of new wood over its entire living surface 
of trunk and branches 

If every year were exactly the same, growth rings 
would tell the age of the tree and little more Only m 
rare oases would they record exceptional events of any 
interest to us. 

But a tree is not a mechanical robot, it is a living 
thing, and its food supply and adventures through life 
all enter into its diary A flash of lightning, a forest 
Are, insect pests or a falling neighbor may moke Btrong 
impressions on its life and go into its diary 

But m the and regions of our Southwest, where trees 
are few and other vegetation scarce, the most important 
thing to man and trees is rainfall This fact has helped 
vastly in our dating work, for certain sequences of years 
become easily recognised from tree to tree, county to 
county, even from state to state 

THE PROPOSED SURGICAL BUILDING FOR 
YALE UNIVERSITY 

A fund of $1,100,000 for a surgical building for 
Yale University at the New Haven Hospital is pro¬ 


vided by the bequest of Mrs. Sarah Wey Tompkins, 
whose father, Dr. William C. Wey, served the com¬ 
munity of Elmira, New York, for half a eentniy aa 
a leading physician and surgeon. Mr*. Tompkins 
during her lifetime gave to the university the tract 
of land near the Yale Bowl, now known as the Ray 
Tompkins Memorial, in memory of her husband In 
her will, she made a bequest to Yale which has proved 
sufficient to enable the university now to proceed m 
accordance with the wishes expressed by the donor 
pnor to her death Work on the new building, to 
be known as the Sarah Wey Tompkins Memorial, will 
soon be begun 

The erection of this unit brings near to comple¬ 
tion the modernization of the entire physical plant 
of the New Haven Hospital, in accordance with a 
plan adopted five years ago Three sections of the 
hospital must still be provided These are the pa¬ 
vilion for contagious diseases, an addition to the pri¬ 
vate pavilion for persons of moderate means and a 
women's pavilion The completed plant will then 
represent an investment of $8,000,000 in building*, 
of which approximately $6,500,000 has now been 
obtained. 

The new building will have five hospital floors, and 
a ground floor for “out-patient,” or dispensary, 
service. On the ground floor will be the examining 
and treatment rooms for surgery, including ortho¬ 
pedics, urology, physical therapy and accident and 
emergency units The first floor will have 27 beds 
for male surgical patients, the second floor, 27 beds 
for women requiring general surgical treatment, the 
third floor, 24 beds for gynecological patients, the 
fourth floor, a nursery and 20 beds for obstetrical 
cases, and the fifth floor, 27 beds for eye, ear, nose 
and throat cases. 

Each of the ward floors will have a treatment room, 
diet kitchen, doctors 1 room, nurses' room, solatium 
and open air balconies, and will thus have practically 
all facilities required for a hospital, with the ex¬ 
ception of operating rooms, which have been placed 
in the Famam building adjoining There will be 
twelve single-bed rooms on each floor, one eight-bed 
room, and several two-bed and three-bed rooms. 

Staff members m the department of surgery and 
the department of obstetrics and gynecology have 
their offices and research and teaching facilities in the 
Famam Memorial Building, to winch the new surgical 
pavilion will be connected on every level. Similar 
facilities for members of the department of internal 
medicine are provided in the new medical and pedi¬ 
atric laboratory building, with which the Raleigh 
Pitkin Memorial Pavilion and the proposed pavilion 
for infectious diseases will be connected. This ar¬ 
rangement will bring all the required fariHtle* dose 
together. 
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When tfa* three new xunts still needed in order to 
complete the hospital have been provided, there will 
be about 440 ward beds for those who can not pay 
the full eost of hospital care and about 160 beds for 
patients who ean meet this eost. 

THERAPEUTIC TRIALS COMMITTEE OF 
THE BRITISH MEDICAL RESEARCH 
COUNCIL 

According to the London Times, the British Medi¬ 
cal Research Council announee that they have ap¬ 
pointed a Therapeutic Trials Committee, as follows, 
to advise and assist them m arranging for properly 
controlled clinical tests of new products that seem 
likely, on experimental grounds, to have value in the 
treatment of disease 

Professor T B Elliott, physician to University College 
Hospital, London, chairman 

Sir E Farquhar Buss&rd, reglus professor of physics, 
University of Oxford 

Dr H H Dale, director, National Institute for Medical 
Research. 

The Bight Honorable Lord Dawson of Penn, president, 
Royal College of Physicians, London 
Professor A W M Ellis, physician to the London 
Hospital 

Professor F B Fraser, physician to St Bartholomew’s 
Hospital, London 


Sir John Parsons, ophthalmie surgeon to University Col¬ 
lege Hospital, London. 

J A Ryle, physician to Guy’s Hospital, London. 

Sir John W Thomson*Walker, consultant urologist to 
King’s College Hospital, London 
Wilfred Trotter, surgeon to University College Hospital, 
London 

Professor D P D Wilkie, surgeon to the Royal In¬ 
firmary, Edinburgh 
F H K Green, secretary 

Conditions have been the subject of discussion and 
agreement between the Medical Research Council and 
the Association of British Chemical Manufacturers, 
under which the Therapeutic Trials Committee will 
be prepared to consider applications by commercial 
firms for the examination of new products, submitted 
with the available experimental evidence of their 
value, and will arrange appropriate cluneal trials in 
suitable cases. The committee will work m close 
touch also with the existing Chemotherapy Commit¬ 
tee, who are engaged for the Medical Research Coun¬ 
cil in promoting researches aimed at the discovery 
and production of new remedies 
The Therapeutic Trials Committee will invite suit¬ 
able experts in particular branches of medicine or 
surgery to undertake the clinical tests of prepara¬ 
tions accepted for trial The reports upon the results 
will be published under the authority of the com¬ 
mittee. 


SCIENTIFIC NOTES AND NEWS 


Dh. Robert A Millikan, of the California Insti¬ 
tute of Technology, has been made Knight of the 
Legion of Honor by the French Government 

Professor Burns H Pettit, head of the depart¬ 
ment of entomology at Michigan State College, re- 
coved the honorary degree of doctor of science at 
the commenoement exercises at the college, in recog¬ 
nition of his high attainments as an investigator and 
teacher and of "his thirty-four yean of loyal and 
efficient service ” 

Dr M. Luokush and Frank K Moss, of the Nela 
Beaearoh Laboratory of the General Electric Com¬ 
pany, Cleveland, have been awarded the gold medal 
of tibe Distinguished Service Foundations of Op¬ 
tometry 

It is announced in the British Medical Journal that 

* fond is being inaugurated in order that the friends, 
colleagues and pupils of Colonel Thomas Sinclair, 

• ttmitus professor of surgery in Queen’s University, 
Belfast, may have an opportunity to express their ap¬ 
preciation of bis invaluable services to the Belfast 
y a ffenl , School Professor Sinclair occupied the 


chair of surgery from 1886 to 1923 The testimonial 
will probably take the form of a portrait to be 
painted and presented to the university 

Professor Ariens Kaffirs, director of the Cen¬ 
tral Institute for Brain Research, Amsterdam, recently 
received the honorary degree of doctor of science 
from the University of Dublin Professor Kappers 
delivered three lectures on diseases of the brain while 
in Dublin 

Dr. Bernhard Fischer, professor of pathology at 
Frankfurt, has been elected an honorary member of 
the Royal Inetitute of Public Health, London 

Dr. Victor Moritz Goldschmidt, of Gottingen, bee 
been sleeted a corresponding member of the Geo¬ 
logical Society at Stockholm and a foreign member 
of the Geological Society of London. 

M Jacob, professor of geology at the Sorbonne, has 
been sleeted a member of the French Academy of 
Sciences. 

Colonel Chab F Craio, director of the depart¬ 
ment of preventive medicine and clinical pathology at 
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the Army Medical School, has been appointed pro¬ 
fessor of tropical medicine and director of the de¬ 
partment at Tulane University Medical School 

Promotions to full professor at New York Univer¬ 
sity arc as follows Professors Elmer O Hooper, hy¬ 
draulics, C Theodore Schwarze, civil engineering, 
Newman L Hoopmgarncr, business psychology, and 
Ira Kaplan, clinical professor of surgery Promo¬ 
tions to associate professor are Dr W H Crew, 
physics, Professors Otto Hal pern, physics, and David 
Porter, industrial engineering Promotions to as¬ 
sistant professor are Professors C T Chase, phys¬ 
ics, and Donald Flanders, mathematics New ap¬ 
pointments are as follows T A Jackson, visiting 
assistant professor of psychology, and A C G 
Mitchell, assistant professor of physics At Wash¬ 
ington Square College promotions to assistant pro¬ 
fessor were Professors Harry A Charipper, biology, 
and Francis Holden, psychology T C Schneirla has 
been appointed assistant professor of psychology 

Dr Joseph L Johnson, of Philadelphia, has been 
appointed head of the department of physiology in 
the School of Medicine of Howard University 

Dr J J Durrett, chief of Drug Control, Federal 
Food and Drug Administration, has tendered his 
resignation Di Durrctt will be succeeded by Dr 
Frederick J Cullen, chief medical officer of the ad¬ 
ministration 

Dr John D Black, professor of economics at 
Harvard University, has been appointed chief econo¬ 
mist of the Federal Farm Board He will devote only 
part of Ins time to thw work and will continue as 
usual at Harvard University Dr Black succeeds Dr 
Joseph S Davis, who has been on leave of absence 
from Stanford University and who will return there 
as a director of the Food Research Institute The 
Farm Board also has announced the appointment of 
Dr M J B Ezekiel and G C Haas as assistants to 
Dr Black 

Dr. A K Parpabt, who received his doctor’s de¬ 
gree from the University of Pennsylvania this spring, 
has accepted an appointment as instructor in the de¬ 
partment of physiology at Princeton Uni\ersity 

Professor James Garfield Halpin, head of the 
poultry department at the Wisconsin College of 
Agriculture, was elected president of the National 
Poultry Science Association at its annual meeting re¬ 
cently held at the University of Kentucky Other 
officers chosen for the coming year are Dr Fred 
Hutt, of the University of Minnesota, first vtce-prest- 
dent. Professor Duncan H Reid, of the Texas Agri¬ 
cultural and Mechanical College, second vice-president, 
and W A Maw, Macdonald College, Canada, secre¬ 


tary The 1932 meeting will be held at Massachu¬ 
setts State College 

A microscope was presented to Professor Ludwig 
Aschoff, of Freiburg m Breisgau, Germany, who has 
worked primarily in the field of pathology and 
anatomy, by the Optical Works of E Leitz, in 
Wetzlar, Germany, after having completed their 300,- 
000th microscope The dedication of this microscope 
follows a custom of the firm of E Leitz to present 
every 50,000th microscope to an outstanding scien¬ 
tific man or institute The nameB of the institutions 
and scientific men who have received the 50,000th mi¬ 
croscopes are os follows German Tuberculosis Sani¬ 
tarium in Davos, Switzerland, Dr Robert Koch, of 
Berlin, Dr Paul Ehrlich, of Frankfurt, Dr Martin 
Heidesheim, of Tubingen, the Institute for Tropical 
Hygiene in Hamburg, and Dr Ludwig Aschoff, of 
Freiburg m Bnesgau 

Mr Ernest H Vol wider has been elected presi¬ 
dent of the Chicago Chemists Club Other officers 
were elected as follows Bruce K Broun, first vtce- 
prestdent , Walter J Bently, second vice-president; 
Louis Ehrenfeld, treasurer, and Charles D Lowry, 
Jr, secretary 

Dr Wilbur K. Butts, assistant professor of 
biology at James Milhkm University, will replace 
Dr Wyman R Green as head of the department of 
biology at the University of Chattanooga Dr Green 
will direct the department of biology of Drew Uni¬ 
versity 

Mr Hugh M Wolfin has been appointed super¬ 
vising engineer of the Intermountam Experiment 
Statiou of the U S Bureau of Mines at Salt Lake 
City, Utah 

Mr. F N Mowdawalla has been appointed pro¬ 
fessor of electrical technology in the Indian Institute 
of Science, Bangalore Mr Mowdawalla has suc¬ 
ceeded Professor J K Cutterson-Szmth 

Mr. Samuel Lees has been appointed to the Chance 
chair of mechanical engineering at the University of 
Birmingham, England, in succession to Professor F 
W Burstall 

Dr. Thomas Fotheringham Macrae has been ap¬ 
pointed to a research studentship in biochemistry at 
the Lister Institute 

Dr J MoKekn Cattell, editor of Science sailed 
for England on August 20 in order to attend as the 
delegate of the American Association for the Ad¬ 
vancement of Science the centenary meeting of the 
British Association 

Dr. Douglas Johnson, professor of physiography 
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at Columbia University, has sailed for PanB on the 
North Gorman Lloyd liner Berlin, as a delegate to 
the International Geographic Congress 

Dr H J Gerstenbehger, professor of pediatrics 
in the School of Medicine of Western Reserve Uni¬ 
versity, Cleveland, has gone to Europe to address the 
German Pediatric Society meeting in Dresden in Sep¬ 
tember 

Db Charles H Herty, adviser to the Chemical 
Foundation of New York, has been appointed to di¬ 
rect a pine pulp mill, where he will experiment on 
the manufacture of newsprint, to be established in 
Georgia in January, 1932, with the cooperation ot 
the newly treated Department of Forestry and Geo¬ 
logical Development of Georgia The Chemical 
Foundation has donated $50,000 to match the $20,000 
appropriation made recently by the Georgia Legisla¬ 
ture for the mill For several years Dr Herty has 
experimented m making paper from pine 

Dn Ludwig Weickmann, dircetoi of the Geophvsj 
cal Institute of Leipzig, will conduct experiments m 
the temperature of trade winds in the Graf Zeppdm 
with a miniature airship trailed from the dirigible on 
a cable The Graf Zeppelin will fly over France, 
Spam and the Canary Islands 

According to the London Time*, Professor Au¬ 
guste Piccard has decided to make a second ascent bv 
balloon before presenting the report on bis recent 
ascent into the stratosphere to the Belgian Fonds Na¬ 
tional de Recherche Soientiflque In this second as¬ 
cent he will not go higher than 4,000 or 5,000 meters 
(13,000 to 16,000 feet) His object will be to verify 
certain observations that he made m the stratosphere 

The geology car from Princeton University, which, 
under the direction of Professor Richard Montgomery 
Field, has earned twenty-seven professors and stu¬ 
dents through Jasper Park to Vancouver, B C, and 
finally to Red Lodge, Montana, for study of lock 
formations, returned to Princeton on August 26 Dr 
Kenneth H Condit and Mr Erhng Dorf, of the uni¬ 
versity faculty, were members of the party 

The Madrid Surgical Society has been formed bv 
Dr J. Goyanes and a committee of leading Spanish 
surgeons to encourage surgical research throughout 
the country and to raise the status of the profession 
The new society proposes to encourage the formation 
of similar bodies in the provinces, and so prepare the 
way for a National Association of Spanish Surgeons 

We learn from Nature that a large meeting of biol- 
ogists, including leading representatives of genetics, 
medieme and anthropology, was held at the London 
School of Economics on July 21, to consider the ques¬ 
tion of the present state of research in human genetics 


and to explore the possibilities of its immediate devel¬ 
opment The lack of facilities for research in a sub¬ 
ject so vital to the human race as human genetics was 
generally deplored, and it was decided to seek ways 
and means to establish m London a central body of 
experts, who would organize, develop and foster 
sound research in human genetics within the Empire 
by means of grants obtained from various sources 
The following committee, with power to add to its 
number, wus appointed to take immediate action Sir 
Daniel Hall, chairman, Sir William Beveridge, Pro¬ 
fessor F A E Crew, Sir Walter Morlcv Fletcher, 
Professor R Ruggles Gates, Professor J B S Hal¬ 
dane, Professor Lancelot Ilogben, Sir Bernard Mallet, 
Dr Rcdchffe Salaman, Professor C G Sehgman, and 
Dr C C Ilurst, secretary 

The University of Oregon Medical School is in 
receipt of information that the Research committee 
of the American Medical Association has made a 
grant of $500 to Dr George E Burget, professor 
of physiology, for the prosecution of continuing re¬ 
search in the closed intestinal loop This represents 
the fourth grant conferred by the committee for the 
study of this problem The committee has also given 
a grant of $600 to the laboratories of research sur¬ 
gery and research medicine, of the University of 
Pennsylvania, for work on the function of the gall 
bladder 

The John F Cushing nail of Engineering, the 
gift of John F Cushing, president of the Great Lakes 
Dredge and Dock Company of Chicago, is now under 
construction at the University of Notre Dame An 
extensive building program started at the University 
of Notre Dame last winter will be practically com¬ 
pleted late in September, giving to the institution two 
of the most modern dormitories m the Middle West 
The buildings will bring the number of residence halls 
at Notre Dame to fourteen, thus providing quarters 
for more than 2,600 students One of the new struc¬ 
tures will be called Alumm Hall and the other Dillon 
Hall 

The first Congress of Electrical Engineers m South 
America will be held at Buenos Aires from July 4 
to 11, 1932 The principal purpose of the congress 
is to afford an opportunity to interchange ideas 
Tentative programs have been issued and an invita¬ 
tion has been extended to those who go to prepare dis¬ 
cussions on some one of the thirty-six subjects sug¬ 
gested or upon other topics The organization com¬ 
mittee comprises fifteen sections, each to be presided 
over by a well-known engineer The general secre¬ 
tary of the congress is Robert S Ascber, of Buenos 
Aires 

Professor Hello Bbooari and Dr. Guido Gigliolx 
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are leading an expedition of the Italian Royal Geo¬ 
graphic Society which is on its way to British Guiana 
for six months to conduct zoological and colonial 
agricultural Btudy 

According to the London Times the largest scien¬ 
tific party ever sent to Central Australia left Adelaide, 
Australia, on August 9 for Alice Spnngs, to study 
the aborigines and vegetation, birds and animals 
The party includes three professors, four medical men, 
three museum specialists and a cinematographer, and 
has been organized by Adelaide University, which is 
continuing and amplifying the studies made by pre¬ 
vious expeditions From Alice Spnngs the party 
will proceed several hundred miles northwest, where 
there are tnbes of uncivilized aborigines whose life 
will be studied Their language and chants will be 
phonographically recorded Scouts have been out 
some weeks bnnging in aborigines, who are establish¬ 
ing a special camp 

Thb National Metal Congress and Exposition will 
take place in Boston dunng the week of September 
21 An extensive exhibition of metals and metal 
products will be held m connection with the meetings 
The congress and exposition are sponsored annually 
by the American Society for Steel Treating and will 
be held this year in Boston for the first tune since 
1924 The four following national technical societies 
will also meet as part of the congress the American 
Society of Mechanical Engineers, the American Insti¬ 
tute of Mining and Metallurgical Engineers, the 
Amencan Welding Society and the Society of Auto¬ 
motive Engineers The exposition will be on Com¬ 
monwealth Pier, where more than two hundred manu¬ 
facturers of metals and metal products will occupy 
100,000 square feet of exhibit space 

A scientific expedition to the Arctic has been ap¬ 
proved by the U S Navy Department to study the 
aurora borealis for two years under the leadership of 
Captain F M Williams The expedition will leave 
in June, 1932, on the fiftieth anniversary of the es¬ 
tablishment of the first polar meteorological stations 
America was represented in 1882 by the Greely expe¬ 
dition at Fort Conger, Grant Land, which has been 
selected as the base of the Williams expedition The 
expedition has already acquired the services of a 
Swedish icebreaker, and two airplanes and dogteams 
will be used. It is proposed to photograph from the 
air 100,000 square miles of the extreme northern por¬ 
tion of Perry Land Among the organizations which 
are said to be cooperating with the expedition are the 
International Polar Tear Commission, the Carnegie 
Institution, Department of Terrestrial Magnetism, 
Naval Research Laboratory, the Naval Hydrographic 
Office and the United States Weather Bureau. 


Afternoon and evening lectures of public interest 
have been arranged at the Seripps Institution of 
Oceanography, according to a recent announcement. 
Evening lectures will be popular or semi-popular in 
character, while the afternoon lectures will be more 
technical Lectures to be given include those by T. 
Way land Vaughan and Burt Richardson. 

The General Board of the University of Cambridge 
recommends that the following posts be established 
as from Ootober 1 in connection with the Rockefeller 
Endowment for Scientific Departments a university 
lectureship in cytology in the department of agricul¬ 
ture, a university lectureship m plant physiology and 
a university lectureship in mycology in the depart¬ 
ment of botany, an additional university lectureship 
and an additional university demonstratorship in the 
department of biochemistry It is recommended that 
readerships in the university should be created for* 
Mr F T Brooks, of Emmanuel College, m mycology; 
Dr A D Imras, of Christ's College, in entomology, 
and Mr James Gray, of King's College, in experi¬ 
mental zoology A ouratorship will be established to 
the Sedgwick Museum in the department of geology, 
and a senior curatorship and a junior ouratorship of 
the Museum of Zoology will be established 

Fifty graduates of the U 8. Naval Academy are 
spending several weeks in plants of the Westmghouse 
Electric and Manufacturing Company, where several 
courses have been arranged for them These include 
training for mechanical engineers specializing in tur¬ 
bine work and others who are primarily interested in 
Diesel engine practice For electrical engineers, spe¬ 
cial stress will be put on electric ship propulsion and 
auxiliaries, both on shipboard and in navy yards. 
Metallurgists and civil engineers will have work in 
manufacturing processes and structures 

The first fish hatchery to be built by the U. S Gov¬ 
ernment as a part of its five-year building program 
will be constructed near Rochester, Indiana. The 
site, which was selected by the Bureau of Fisheries, is 
located at the outlet of Lake Mamtou Thirty such 
hatcheries will be constructed in various places zn the 
United States. 

According to a statement issued by the American 
Forestry Association, the United States Government 
has allotted to the Alabama Commission of Forestry 
$67,320 for the promotion of timber production within 
the state during the coming year. The funds are to 
be expended for forest planting and forest-fire pro¬ 
tection. The amount allotted is approximately 44*000 
more than that for the current year. 

The Museum News reports that a standing cam* 
mission on museums to act in a general advisory 
capacity has bean appointed by the BrttUh Govern- 
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meat. The oommiwion is constituted as follows: 
TSwonot D’Abernon, ufratrmoft; J. B Bereeford, of 
the treasury, eeeretary; Evan E Chartem, Sir 
Richard Tetley Glaxebrook; Lord Hanworth, the Earl 
of Harewood, Sir George MacDonald, Sir Henry A 
Miers, Charles Reed Peers, and Sir Philip Sassoon, 
M P The functions of the commission are (1) To 
advise generally on questions relative to the most 
effective development of the national institutions as 
a whole, and on any specif c questions which may be 
referred to them from time to time, (2) to promote 
cooperation between the national institutions them¬ 
selves, and between the national and provincial in¬ 
stitutions, (3) to stimulate the generosity and direct 
the efforts of those who aspire to become public bene¬ 
factors. 

The Board of Control of Mental Health Services, 
with the approval of the British Minister of Health, 
has, according to a report in the London Times, ap¬ 
pointed the following to advise the board upon ques¬ 
tions arising m connection with scientific and ancil¬ 
lary mental health services Mr L G Brock, chair¬ 
man, Sir Hubert Bond, Mr Robert Bruford, Mr 
W E Lovsey, Mr T S Good, Dr Adeline Roberts, 
Mr J C Grime, Professor J Shaw Bolton and 
Mr P Barter, secretary The mental treatment act, 
which came into operation on January 1, confers upon 
local authorities powers to provide for outpatient 
treatment and for the after-care of mental patients, 
and, subject to the approval of the Board of Con¬ 


trol to undertake or to contribute to research in re¬ 
gard to mental illness The Board of Control has ap¬ 
pointed the advisory committee to assist them in the 
consideration of schemes of research submitted for the 
board’s approval, and in regard to such questions as 
the organization of social services in connection with 
outpatient treatment and after-care, on which local 
authorities may seek the board’s guidance On tech¬ 
nical questions relating to research the advisory com¬ 
mittee will have the expert advice of members of 
the Medical Research Council’s committee on mental 
disorders 

The personnel of the new Bureau of Agricultural 
Engineering of the U S Department of Agriculture, 
which was established about a month ago, includes 
many members of the former division of agricultural 
engineering 6 H McCrory is chief of the bureau, 
H. H Barrows is assistant chief, and K McSorley is 
secretary The new divisions are Irrigation, W W 
McLaughlin, chief, drainage and soil-erosion control, 
L. A Jones, chief, mechanical equipment, R B Gray, 
acting chief, structure, Wallace Ashby, chief, and 
plans and service, M C Betts, chief As special 
assignments in the bureau, C A Bennett is in charge 
of cotton-ginning investigations and G R Boyd, of 
farm-land development The editorial and informa¬ 
tion division is under R D Marsden, and the divi¬ 
sion of administration under G P Wolf S P. 
Lyle has been appointed in charge of extension ac¬ 
tivities and Mrs Dorothy Wilks, librarian 


DISCUSSION 


THE "RICKETTSIAE" AND THE INTRA¬ 
CELLULAR “SYMBIONTS" 

Kuqler and Aschner, 1 in an artsele on the “Rick¬ 
ettsiae" from certain blood-sucking pupipara, mis¬ 
understood my interpretation 1 of the intracellular 
bacteria found within the Amen can and German 
roach. These authors, in discussing my work on these 
diphtheroids (p 113) state, “The mere fact that they 
are found in the insect cells is in our opinion no 
justification for classing them with the entirely <Jw- 
Unotvve group of Rickettsia.” This, notwithstanding 
the faet that in their first sentence they state, "Rick¬ 
ettsia or nekettsw-like organisms have been studied 
attentively during the last decade; but there is as 
yet no clarity at to the nature and preotee definition 
of this group of microbes " It will be noted in my 
trade that both the terms "Rickettsia" and “Sym- 

Bacteriology, 33: 103-114,1031 
*/. Bop. Med., 81: 63-83, 1380) ibid., 51. 008-007, 


bionts” were printed m quotes, and that much trouble 
waa taken to demonstrate that the microorganisms dis¬ 
cussed were indeed bacteria 
Khgler and Aschner’s point of view was antici¬ 
pated, and for this reason, in 1930,* I discussed the 
whole question of the intracellular “Symbionts” and 
the “Rickettsiae” at length I still maintain that sue 
and tinctorial properties alone do not constitute valid 
taxonomic characters and that a natural classification 
is baaed upon general biological relationships Cre¬ 
ating new orders, families, genera and species without 
sufficient evidence u termed ‘^splitting” by biologists 
and is considered extremely uneonservative The most 
conservative workers always attempt to place new 
organisms within established systems 

R W. Glashb 

DiMxnnira or Animal Pathology, 

Tbs Rocsxraj.BE In s t i t u te vox 
Medical Reseabch, 

Pbxnoston, N J 

of Pathology, 3 71-36, 1380; ibid., 3. 657- 

678, 1380. 
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THE CAUSE OF MOTTLED ENAMEL 

Mottled enamel, a tooth defect first reported in 
the United States by Messrs G V Black and F S» 
McKay 1 m 1910, is wide-spread A recent Public 
Health Report* by Keinpf and McKay shows mottled 
enamel to exist in districts in Colorado, Texas, Vir¬ 
ginia, Arizona, Italy, Holland, China, Mexico, Spam, 
Argentina, Cape Verde Islands, Bahama Islands and 
other South American and South African countries 
Other centers have been reported recently in Illinois, 
North Dakota and Minnesota 

Mottled enamel is usually characterized by dull 
white or “paper white” patches scattered irregularly 
over the surface of the tooth In some coses the 
whole tooth surface shows this dead white, unglazed 
appearance In many cases the enamel is badly 
pitted Mottled teeth probably erupt with the inter- 
cementing material absent They may or may not 
become stained later 

From experiments m progress in the nutrition lab¬ 
oratory at the University of Arizona it appears evi¬ 
dent that the causative factor of mottled enamel lies 
in the water supply of the afflicted communities, a 
view long since held by McKay By several lines of 
evidence in our laboratory the destructive action of 
the water upon the developing enamel of the teeth 
has been shown to be due to its content of fiourme 
A condition resembling mottled enamel has been pro¬ 
duced m the incisors of rats by the use of water ob¬ 
tained from St David, Arizona, an endemic commu¬ 
nity This water was reduced to one eighth of its 
original volume by evaporation and given to rats to 
dnnk Water residues were incorporated in the 
rations of other rats In both cases a defect of the 
teeth was produced which was similar, if not iden¬ 
tical, to that condition produced in litter mates by 
the addition of sodium flounde to their ration The 
teeth were chalky white, and m many cases decidedly 
pitted An abnormal eilect in the structure of rats' 
teeth produced by the feeding of sodium flounde was 
demonstrated in 1925 by McCollum and his cowork¬ 
ers, 3 but was not at that time associated with mottled 
enamel The incisors were reported to be abnormal 
in color, the orange tint normally seen on their an¬ 
terior surfaces being nearly absent 

Quantitative analysis of the water from St David 
and other afflicted communities has shown a high con¬ 
tent of flounne as compared with but small amounts 
present in the waters of neighboring unaffected 
regions 

*G V Black and F. S McKay, "Mottled Teeth," 
Dental Cosmos, Juno IB, 1916 

iQ A Kempf and F S McKay, "Mottled Enamel in 
a Segregated Population," Publto Health Reports, 46, 
p 2923, 1930 

• McCollum and coworkers, "The Effect of Additions 
of Flourine to the Diet of Bats on the Quality of Their 
Teeth," Jour. Biol Chem , 63* 663, 1925. 


Geologic relations to water supply are being in¬ 
vestigated The finding of prehistoric animals of the 
late Cenozoic age (mastodons) the tusks and bones 
of which are unusually high in calcium flounde sug¬ 
gests a possible source of ennehment of the water m 
flounne in that community The deposit of cryolite 
(Na 3 AlF 6 ) on Pike’s Peak suggests the source of con¬ 
tamination of the water supply of Colorado Springs, 
another community in which mottled enamel is en¬ 
demic 

Gautier 4 has analyzed waters from many different 
sources for flounne and has shown that waters in vol¬ 
canic regions, waters produced eruptivcly and so- 
called mineral waters contain higher concentrations 
of flounne 

The relation between the degree of mottling and 
the concentration of flourine in the drinking water 
supply of humans is being investigated 

There is some evidence in the author’s laboratory 
to show that certain types of dietary inadequacies 
make the destructive action of flounne containing 
waters more pronounced 

Work upon all these lines is being actively pursued 

Margaret Cammack Smith 
Edith M Lantz 
H V Smith 

University or Arizona, 

April 27, 1931 

RELIC OF AN EARLY AERIAL POST 

Quoting from the Encyclopedia Bntannica, elev¬ 
enth edition, vol 1, p 264 

The first balloon voyage across the English Channel 
was accomplished by Jeon Pierre Blanchard (1753- 
1809) and I)r J Jeffries, an American physician, on 
the 7 th of January, 1785 In their channel crossing 
Blanchard and his companion, who started from Dover, 
when about one third across found themselves descend¬ 
ing, and threw out every available thing from the boat 
or car When about three-quarters across, they were 
descending again, and had to throw out not only the 
anchor and cords, but also to strip and throw away a 
part of their clothing, after which they found they were 
rising, and their last resource, viz, to cut away the car, 
was rendered unnecessary As they approached the 
shore, the balloon arose, describing a magnificent arch 
high over the land They descended in the forest of 
Guinnes 

It may be added that a fine monument has been 
erected at the spot where they landed 

On this journey from Dover Dr John Jeffnee 
wrote a card to his fnend, Mr Thayer, and dropped 
it before passing from the English coast This yel¬ 
lowed and stained bit of early aerial post has recently 
come into the possession of the Snell Museum of 

4 A Gautier and P Olausmann, "Le Flour dans le* 
Eaux Minerals*, " Compt Bend . Aoad., 158 1681, 1914, 
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Htyries at Amherst College It was presented to the 
college many years ago by Thatcher Thayer, D D, of 
the class of 1831, Amherst, a descendant of the 
Thayer to whom it was onginaliy written 
The post-card was written with a lead pencil, and 
Is fairly legible except for a stain in one corner* 
The inscription is as follows * 

From the Balloon above the Clouds 
Let this afford one proof, my dear Mr Thayer, that 
no separation shall make me unmindful of you ,—have 
confidence,—hopeful that happier days are in store for 
yon, my dear Mr T I wish you much pleasure,—believe 
me as I ever have been, 

faithfully yours, 

J Jeffries 


This Httle bit of post-card was prophetic of the 
days when the Wright brothers’ “Strange Contrap¬ 
tion” should rise at Kitty Hawk m 1903, when Lams 
Bldriotj 1909, should dnve an aeroplane from France 
to the white cliffs at Dover, when aeroplanes and 
dirigibles should become the speedy earners of our 
mails and when we should see 

. the heavens fill with commerce, 
argosies of magic sails, 

Pilots of the purple twilight, 

dropping down with costly bales 

S R Williams 

Amherst College 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE ABDOMINAL WINDOW 
Simplification of methods and apparatus in ex¬ 
perimental procedures ib a goal that is earnestly 
sought after m teaching Too frequently, however, 
when the goal is attained, the results are disappoint¬ 
ing In our laboratory we have devised a piece of 
apparatus in our teaching courses which has several 
attractive features that are of interest to teachers, 
especially those who must combine economy with suc¬ 
cess The abdominal window is simple in construc¬ 
tion, the results arc gratifying, and the expense is 
almost nothing There have been many methods de¬ 
vised for observing the movements of stomach and 
intestines in anesthetized animals, eg, submerging 
the intestines under saline solution with the abdom¬ 
inal wall open and making direct observations, feed¬ 
ing a meal mixed with material opaque to x-ray and 
observing the contractions of the intestines on the 
opaque material, opening the abdomen in the mid- 
lxne and inserting a watch-glass under the abdominal 
museles but over the intestines, opening the abdomen 
and without further preparation observing the move¬ 
ments as long as they last Those who have used the 
above methods will recall readily certain vital objec¬ 
tions to each method especially for use in class work 
The abdominal window which we have been using 
since 1922 in our laboratory ts not a new principle 
bat a modification which has proved very successful 
hare. The method was demonstrated at the meeting 
ef the Federation of American Societies for Experi¬ 
mental Biology at Chicago in March, 1930. The win- 
dor is a modification of the old watch-glass method* 
’fltoa at the most annoying features with that method 
'W the tendency for a loop of intestine to move out 
field of observation, especially after normal 
tfiaspratioui had ban obtained and a procedure in¬ 


augurated whose effect one wished to observe The 
watch glass was easily placed, but the results were 
too frequently disappointing We felt that a larger 
field of observation should be provided in order to 
obviate the disappearance of a particular loop of 
intestine in which we had become interested 

The abdominal window which we have developed 
is shown in Fig 1 It consists of a piece of old x-ray 
film (A) which has had the coating removed and 
which was cut in the shape shown It is 7" long, 44" 
wide This has been found to be a satisfactory size 
for both cats and rabbits We have used it mostly in 
rabbits. In the upper third is cut a bole 14" in 
diameter and centered laterally A lid or door (B) 
is then out from another piece of film of such size 
and shape that it may effectually close this opening 
or expose it when swung on the hinge (C) Thu 
hinge is made with an ordinary office combination 
punch and eyelet machine. Near the outer margin 
of the lid (about 4") a slit is cut just wide enough 
to permit the insertion of one jaw of a No 46 Den¬ 
nison card holder (E) Thu dip insures the lid be¬ 
ing fastened shut Release of the dip permits the 
opening of the hole m the window Woven back and 
forth through the lid is a wire (D) which u bent 
slightly with its concavity downward We used the 
wire of a No 1 paper dip straightened out The 
object of this wire u to prevent the lid from curling 
up laterally when it becomes warn The Dennison 
dip and the hinge prevent curling in its long diam¬ 
eter. The object of the lid u to permit the making 
of injections directly into the loop of an intestine 
or to make applications of agents directly on the out¬ 
ride of the intestinal tract. 

The placing of the abdominal window requires a 
little more operative prooedure than the watch glass, 
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but the returns in successful observations more than 
counterbalance the extra work We have used the 
following technique After thorough anesthetization 
with urethane or other anesthetics, a median abdomi¬ 
nal skin incision is made two inches less in length 
than the abdominal window The skin is then sepa¬ 
rated from the underlying muscles, the separation 
extending one inch beyond each end of the lineal 
incision m the skin and laterally almost to the spinal 
eolumn This is fairly easily accomplished in the 
rabbit, not so easily in the cat, and more difficult and 
bloody in either animal if it is a female, because of 
the mammary glands 

The skin having been thus thoroughly separated, a 
double row of ligatures is laid through the muscles 
of the upper abdomen in a line at right angles to 
the long axis of the animal’s body, and the muscles 
cut across between the ligatures A similar double 
line of ligatures is laid across the lower abdomen 
and the muscles cut between them Care should be 
taken of course that the underlying intestines or 
bladder are not included in the ligatures or injured. 
We use eight ligatures in the upper abdomen and 


four in the lower abdomen Each ligature extends 
over an inch or one and one half inches, and includes 
a fairly large mass of muscle tissue Technique of 
preparation, however, may be varied to suit one’s 
personal inclinations The muscles then are sepa¬ 
rated longitudinally by an incision made m the median 
line Then they are rolled back on either side from 
the median line, thereby exposing a large field to 
view A loose ligature may be laid under one of the 
loops which will be under the opening in the window 

The abdominal window is then placed under the 
skin, but on the abdominal muscles which have been 
rolled back With the hd of the window open, the 
loose ligature, previously placed under a loop of 
intestine, may be drawn up through the opening and 
left outside The lid is then closed and fastened by 
means of the Dennison clip If the large intestine 
occupies too much space in the center of the field 
(especially in rabbits), it may be moved to one side 
before the window is placed 

In a few minutes after placing the window, it be¬ 
comes scaled from the skin oozing and so is prac¬ 
tically air-tight The small amount of air that may 
enter through the hd is of no consequence, as move¬ 
ments continue uninterruptedly No fluid is required 
to be placed in the abdomen Fog may collect on 
the under surface of the window and is due to the 
unequal temperature of the room and the inside of 
the abdomen This may be obviated by keeping hot 
moist towels laid over the window between observa¬ 
tions. Whether fogging occurs or not, it is ft good 
plan to keep hot towels laid over the window espe¬ 
cially in a cool laboratory for, unless the animal is 
on a heating pad, its temperature tends to drop rap¬ 
idly because of the thm window, and therefore the 
intestinal movements may be much retarded or 
stopped altogether. 

The advantage of this method is the large field for 
investigation and the ease of making the observa¬ 
tions A loop of intestine does not depart from the 
field of observation at the most inopportune moment. 
Furthermore, it is an easy procedure to secure a loop 
of intestine and bring it up where a hypodermic 
needle may be inserted into the lumen and injections 
made in that manner The loop is then returned 
inside the abdomen and the hd closed In the same 
manner applications directly to the outside of the 
gut may be made Properly insulated wires may be 
introduced through this opening and stimulations of 
nerves or muscles made directly. The method is ad¬ 
mirably adapted not only to the observation of intes¬ 
tinal movements, but also for the observation of the 
condition of the blood vessels, le, whether dilated or 
contracted; and for observations of other abdominal 
organs, such as bladder, uterus, kidneys, etc. 
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While the method was devised primarily for teach¬ 
ing and demonstration purposes, it may be used in 
research, and m the physiological laboratory of this 
school Dr Leland G Wyman has earned on an in¬ 
vestigation in which he made use of the window to 
observe vascular changes in the intestines of & rat 
The abdominal window herein described is simple, 
efficient, inexpensive, and has the added advantage 
that it maintains the interest of students because they 
are able to carry on their experiments easily and 
successfully 

Walter L Mendenhall 
Boston University School 
or Medicine and the 
Evans Memorial 

A METHOD FOR RIPENING HAEMATOXY- 
LIN SOLUTIONS RAPIDLY 
Thu writers are calling the attention of biological 
workers to the ease in preparation of various haoma- 
toxylm solutions which ordinarily require a rather 


long npenmg process Within our knowledge, this 
method baa not been reported heretofore Ehrlich’s 
or Delafield’s haematoxyhn solutions are prepared in 
the usual way When ripening is to be brought 
about, the solution is placed in a very wide and some¬ 
what shallow evaporating dish and exposed at a dis¬ 
tance of approximately two feet, to any rather power¬ 
ful quartz mercury vapor light The rapidly dark¬ 
ening solution should be stirred frequently Delar 
field’s solution will be ready for use after an exposure 
of about two hours, and some three or four hours are 
necessary for ripening Ehrlich’s solution. A very 
vigorous staining solution results This method can 
also be applied to the npening of a ono half per 
cent haematoxyhn solution for use m Haidcnham’s 
iron-alum stain except that the exposure to the 
quartz mercury arc is very much shorter 

E J Kohl 
0 M James 

Department or Biology, 

Purdue University 


SPECIAL ARTICLES 


SEXUAL RHYTHM IN THE CALIFORNIA 
OYSTER (OSTREA LURIDA) 

It has been known for many years 1 that the com¬ 
mon edible oyster of our Pacific coast is hermaph¬ 
roditic and viviparous hut no definite information 
has been hitherto available as to the sequence of the 
sexual phases m this species With the cooperation 
of Professor W E Allen, of the Senpps Institution 
of Oceanography, cement and wooden experimental 
blocks have been placed in the water at frequent in¬ 
tervals and at all seasons dunng the past five years 
From these blocks, which were suspended from the 
Institution’s pier at La Jolla, California, a fairly 
complete senes of oysters of approximately known 
ages has been obtained. 

Weekly or biweekly collections were made, at which 
tune one face of a block was scraped free from at¬ 
tached organisms, including oysters The block was 
then returned to the water to gather a new crop of 
the free-swimming stages of such organisms as were 
at that time ready for attachment 
Examination of such blocks shows that the oyster 
in that locality is in process of reproduction during 
at least seven months of the year,* or for a longer 
penod in those years in which the water remains 
unusually long above the critical temperature of about 
16° C. in the autumn or reaches this temperature 


1 Jos. Stafford, The Canadian oyster 
nrvation, Canada, pp 1-139,1013. 

• W. R. Coe, Amt. ffw., 47* 859, 1930 


Comm, of 


earlier than usual in the late winter or spring For 
it is found that spawning is inhibited when the water 
falls below this temperature, to be resumed when the 
critical point is ogam reached 
Microscopic sections of the gonads show that some 
members of the oyster population in that locality 
have ripe soxu&l products at all seasons of the year 
and that all possible combinations of sexual phases 
are represented Immature individuals in the male 
phase, young hermaphrodites, inter-sexual forms 
predominantly of one sex or of the other, with all 
conceivable transition stages, are always to he found, 
as Stafford has long since reported 1 Some of these 
are evidently young, others are mature and still 
others are obviously old, but they offer only vague 
testimony as to the sexual conditions appertaining 
to any one individual dunng its lifetime By taking 
a series of oysters of definitely known ages, on the 
other hand, such as has become available from these 
experimental blocks, the sequence of sexual phases 
can be followed with little chanoe of error 
In the young animal the first trace of the gonad 
appears at the age of about eight weeks The few 
cells composing this gonad show no distinguishing 
characteristics of sexual differentiation, but at the age 
of twelve to sixteen weeks each gonad in every animal 
studied shows that both primitive ovogonia and 
spermatogonia are present 
The spermatogonia, however, proliferate more 
vapidly than do the ovogonia and the gonad aeon 
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acquires the characteristics of a epermary, although 
ovogoma and ovocytes are always present Sper¬ 
matogenesis quickly follows if the temperature is 
sufficiently warm and the ripe spermatozoa are ready 
to be discharged when the oyster is about five months 
of age* 

This is typioal protandry, and this evidently oc¬ 
curs in all individuals, for no exception has been 
found The spermatozoa are held firmly together in 
spherical masses, the so-called sperm-balls, each ball 
consisting of from about 250 to 2,000 or more npe 
spermatozoa, all of which have been derived from a 
single primary spermatogonium Before this initial 
male phase has been completed and before any of the 
sperm-balls have been discharged, the proliferation 
of the ovogoma and their transformation into ovocytes 
is m progress Most of the sperm-balls are then dis¬ 
charged from the body, whereupon the animal as¬ 
sumes the first female phase, although some sperm- 
balls are always left m the genital ducts, and many 
spermatogonia for the subsequent male phase are 
present m the gonads 

In the early female phase the original primary 
gonads increase greatly in size by the growth of the 
ovarian tubules into the underlying connective tissue, 
forming the secondary gonads In these tubules the 
ovocytes build up their yolk materials and at the 
age of about six months the climax of the first 
female phase is reached Ovulation then occurs, the 
eggs being retained in the mantle cavity of the parent 
dunng fertilization and cleavage and through de¬ 
velopment until the embryos have become pro\ided 
with a bivalved, straight-hinged shell—a period of 
approximately ten to twelve days, perhaps It seems 
not improbable that ovulation takes place only when 
the animal is stimulated by the presence in the water 
of spermatozoa of other individuals, as GaltsofF has 
found to be the case in other species 

In the process of ovulation the eggs frequently 
mingle in the genital ducts with the sperm-balls re¬ 
maining from the preceding male phase, but self- 
fertilization can not occur, at least not until the 
gametes have reached the sea water m the mantle 
cavity, for the spermatozoa are only liberated by the 
solvent action of the water on the substance of the 
sperm-ball Even then there is no evidence that self- 
fertilization takes place, for it is not known whether 
the gametes from the same individual are mutually 
reactive 

Not all the npe ova are discharged at the first 
ovulation Those remaining in the gonads may be 
absorbed by phagocytosis, or a second ovulation may 
occur as soon as the first crop of larvae has been 
spawned. Many other ova, evidently not quite npe, 

*P 8. Qahsoff, Free. Not. Acad Set., 16- 555-659. 
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are retained to form the basis for the second female 
phase. 

While the embryos are developing within the mantle 
cavity the spermatogonia remaining in the gonads 
begin a rapid spermatogenesis and even by the time 
the embryos have been spawned the second male phase 
has been reached. The number of sperm-balls pro¬ 
duced is now vastly greater than in the first male 
phase and a much greater proportion of them contain 
the maximum number of spermatozoa. If the animal 
is well nourished some hundreds of thousands of such 
sperm masses are formed, with upwards of 2,000 
spermatozoa in each. 

Given the suitable stimulus, most of the sperm balls 
will be discharged, a few remaining as before The 
body of the oyster has then become soft, flabby and 
translucent, presenting a marked contrast to its 
plump whitish condition preceding the discharge of 
the gametes A penod of recuperation follows. The 
body grows larger and nutrient materials are then 
stored in the tissues in preparation for the following 
sexual phases The time required will evidently de¬ 
pend upon the metabolic conditions of the animal. 

Examination of the gonad during this resting 
penod shows the preparation for a second female 
phase When completed, if the environmental con¬ 
ditions are suitable, a new crop of embryos will ap¬ 
pear in the mantle cavity, hnd coincidentally there¬ 
with the proliferation of spermatogonia for the third 
male phase Following the npemng and discharge of 
the sperm will come another recuperation penod. 
And, apparently, these alternating sexual phases may 
be repeated regularly throughout the remainder of 
the animal’s life But it is not at all improbable that 
in certain individuals, and possibly in some hereditary 
strains, one sexual phase or the other may be consider¬ 
ably reduced in older animals, with & corresponding 
tendency toward a dioecious condition. It is also not 
unlikely that m the colder portion of the range of 
the species a single annual rhythm or even a biennial 
rhythm may be found to occur, as is the case with 
the European oyster in some localities 4 > 8 ** 

Following the initial male phase, we thus find m 
the California oyster a regularly repeated sexual 
rhythm m (a) female, (b) male and (e) recuperar 
tion sequence for each individual The conclusion 
follows that the fertilized eggs are all alike in regard 
to their primary sexual inheritance, with an associ¬ 
ated hereditary mechanism, perhaps metabolic ib 


nature, which is responsible for the rhythmical alter¬ 
nation of the sexual phases. Environmental eondi- 


turns determine the rate of the sequence, and 
«?. P. O. HomK, Tito. Vttorl. Dirk. IV., Ift* |f v 

im**** 
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time occupied by each of the successive phases, but 
there is as yet no evidence that the sequence is al¬ 
tered. 

This statement needs to be qualified by the addi¬ 
tional remark that the rhythm may be interrupted at 
any point by the advent of low temperature and pre¬ 
sumably by any unfavorable metabolic conditions, to 
be resumed again when a suitable environment is 
restored 

It must be remembered that spawning occurs on 
the coast of Southern California during seven or 
more months of the year, so that on approach of 
cool weather the population will be represented by 
individuals which are in all stages of growth and 
reproduction, from larvae to old adults. Growth con¬ 
tinues below the critical temperature but the dis¬ 
charge of sexual products is inhibited The phase 
m which the animal enters this period will be re¬ 
tained throughout the winter unless the time of in¬ 
hibition happens to coincide with the completion of 
one of the sexual phases 

A further complication results from the fact that 
not all parts of the reproductive system reach any 
one phase of sexuality at the same time, so that we 
shall find one portion m a somewhat different phase 
than is another area m the same animal And finally, 
there are all grades of mtersexuality as one phase 
passes into the next This is particularly true of the 
younger animals, there being no exclusively male or 
female individuals among them at any season 

With increasing age, however, the mtergradmg 
stages become reduced and the sexual phase may be 
occasionally strictly male or female except for the 
minute goma which anticipate the next phase But 
in nearly all cases a few sperm-balls remain in some 
part of the system through the female phase and, 
conversely, a few ovocytes in the male phase recall 
the preceding part of the rhythm or foretell the next 

We may conclude, then, that Ostrea lunda, like the 
European 0 is a protandrie hermaph¬ 

rodite, with an alternating rhythm of female and 
male phases throughout life r * 8 

Wesley R. Cos 

OsaottN Zoological Laboratory, 

Talk University 

r Of some sixty species of the genus Ostr«a ten arc 
known to be monoecious In some of the others hermaph¬ 
roditism has been found in young animals or in some 
localities, while in one species, classed as dioecious, a 
considerable proportion or individuals have recently been 
Shown by Amemlya (Proo. Imp Aoad . Tokyo, 5: 284- 
286,1929) to change their sex during the winter 

a recent number of Sconce (74. 71, 1981) 
Butkenroad presents evidence that even O vxrgtnun on 
***** of Louisiana is protandrous, with an incidence 
Of hermaphroditism of about 1 per cent, in the general 
, 8tt)Mglat|ML The writer has also found a considerable 
fttbcatlfe of intrtienuattty in small individuals of the 
t *£44* at Woods Hole, ltaspaohuset*. 


RICE BRAN, A PREVENTIVE OF PEROSIS 
(DEFORMING LEG WEAKNESS) 

IN CHICKENS 1 

In the fall of 1929 the animal husbandry division 
of the Bureau of Animal Industry and the depart¬ 
ments of poultry husbandry of several Southern and 
Southwestern state agricultural experiment stations 
organized an informal cooperative project for the 
purpose of comparing, on a weight-for-weight basis, 
different feeding stuffs when included m a so-called 
"uniform'’ diet for growing chickens During the 
spnng and summer of 1930 the following experiment 
stations used the "uniform" diet in some of their feed¬ 
ing experiments with growing chicks: Kansas, Louisi¬ 
ana, New Mexico, Missouri, Texas, the U S Poultry 
Experiment Station, Glendale, Arizona, and the U 8. 
Animal Husbandry Experiment Farm, Belts villa, 
Maryland 

Several of the stations reported that when the 
"uniform diet" was fed to chicks kept in confinement 
a high percentage of them became afflicted with 
perosis (deforming leg weakness) One of the 
writers (W MG), observed, however, that when 10 
and 20 per cent, of nee bran replaced equivalent 
amounts of wheat in the "uniform" diet, no cases of 
perosis occurred Soon after this observation was 
made, the other wnter (H W T ) started a senes of 
experiments for the purpose of studying the cause 
of the beneficial effect of rice bran in preventing this 
condition 

The results of these expenments are now being 
wntten up for publication Since perosis, or leg 
weakness, baa been a senous obstacle to the rearing 
of chickens in confinement, it seems to be advisable 
to call attention, at this time, to some of the conclu¬ 
sions drawn from these experiments 

Perosis, or deforming leg weakness, m chickens is 
a condition of dietary origin, in which the legs become 
deformed in various ways The first observable symp¬ 
toms are a slight pufflness of the metatarsal-tibia 
joints and a marked tendency on the part of the chicks 
to rest for bug periods of time in a squatting position 
with the legs doubled up under them As the condi¬ 
tion becomes worse, the joints become more enlarged 
and a pronounced bending of the tibiae and tarso- 
metatarsi may occur Union of the diaphyses and 
epiphyses at the distal end of the tibiae is greatly 
delayed, or fails to occur. Sometimes there is a 
marked separation of the epiphyses from the dia¬ 
physes and the large tendons slip from their eondiles 
leaving the metatarsal-tibia joints permanently de¬ 
formed. 

1 Published with the permission of the director of the 
LouMeua Agricultural Experiment Station and the chief 
of tile Bureau of Animal Industry of the U. & Depart- 
meat of Agriculture. 
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This condition can be partially prevented by (1) 
adjusting the calcium-phosphorus ratio of the diet to 
a more suitable value, and (2) by adding from 6 to 
10 per cent of nee bran to the diet When both of 
these changes are made simultaneously, it 1 b possible 
to prevent the condition entirely In the presence of 
6 to 10 per cent of nee bran, a dietary calcium- 
phosphorus ratio of 2 5 1 was found to be effective 
in preventing porosis 

It Beems probable that in the past this condition 
has often been confused wjth nckets That the con¬ 
dition is not a truly rachitic one is indicated by the 
following observations (1) The ash content of the 
leg bones may be, and nearly always is, normal, and 
(2) the calcium and inorganic phosphorus content of 
the blood serum falls within the normal range 

In view of the experimental findings it seems neces¬ 
sary to postulate that, in addition to vitamin D, an¬ 
other accessory food factor, or vitamin, is necessary 
for the proper development of the leg bones (and 
possibly of the other bones) of the growing chicken 
It is suggested that water-alcohol extracts of rice bran 
may be of value m treating refractory cases of nckets 
m human babies, when there is little or no response 
to treatment with viosterol, or cod-liver oil, alone 

Harry W Titus 
W M Ginn 

Bureau or Animal Industry, 

U S Department or Agriculture, 

Louisiana Agricultural Experiment 
Station 

THE FORMATION OF GLYCINE FROM 
SERINE 1 

In a recent paper, Daft and Coghill 2 have recorded 
the isolation of glycine in 28 per cent yield from the 
vigorous alkaline hydrolysis of another naturally 
occurring ammo acid, senne While the reaction may 
appear anomalous, it is readily explained on the 
basis of a theory which the writer is finding useful 
for the explanation of the sensitivity toward alkalies 
of cysteine and its derivatives 

The reaction 

(A) B'CHO + II,CC( 0)RK'CH(OH)CH s C( 0)B 
*=4R'CH CHC( OJR + HjO 

is very well known, as is the fact that all its stages 
are reversible, the various changes being powerfully 
catalysed by alkalies 

Glyome, H a NCH a C( 0)0H, is a substance which 
contains, at least formally, the same groups as the 
methyl ketone of equation A* It is generally recog- 

1 From the Bureau of Dairy Industry, United States 
Department of Agriculture, 

■/oar, Biol. Chem , 90: 341, 1931 


nixed that the carboxyl group is much less, though 
not indefinitely less, active in the respects here dis¬ 
cussed, than the keto group. Nevertheless, reactions 
analogous to those indicated m equation A take place 
with glycine when it is substituted for the ketone rep¬ 
resented in that equation As a good example, the 
customary synthesis of P-phenyl senne 8 from benzal- 
dehyde and glycine may be mentioned 

In the writer’s opinion, the formation of glycine 
from senne as desenbed by Daft and Coghill is only 
a reversal of this reaction 

(B) H 2 C(OH)CH(NH a )CO,H 

-> HjCO + H a C(NIL)CO,II 

It is perhaps worth while, in this connection, to call 
attention to the fact that methylenemalomo ester, 
H 2 C C(C0 2 C 2 H a ) 2 , needs no stronger alkali than 
ammonia to give 4 a formaldehyde denvative (hexa¬ 
methylenetetramine) and malonaimde, This reaction, 
m which hydroxymethylamalonic ester is undoubtedly 
an intermediate, is quite analogous to that desenbed 
for senne, but occurs under much gentler conditions, 
due presumably to the greater activating effect of two 
carboxyl groups, and to the fact that the latter are 
in this case estonfied 

It may be added that when cysteine is hydrolysed 
with alkali, no formation of glycine has as yet been 
observed The reaction takes instead the other course 
suggested by equation A, and hydrogen sulfide is 
split out 5 in the first of a senes of reactions A 
strictly analogous reaction, with loss of water, ap¬ 
parently accounts for the major portion of senne 
when the latter is similarly treated 

Ben H Nioolet 

Belts ville, Maryland 
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POLIOMYELITIS (INFANTILE PARALYSIS) 

By Dr SIMON FLEXNER 

THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW YORK, N Y 


The essential nature of infantile paralysis has been 
determined within the twenty-year period during 
which the disease, escaping from its endemic home 
in Norway and Sweden, has made its epidemic prog¬ 
ress over the world Only the tropics, and even they 
not wholly, have been spared its ravages 

It is probably just because infantile paralysis had 
never before prevailed m a world-wide epidemic that 
we are witnessing the periodical outbreaks which are 
so tragic in their consequences On the whole, the 
outbreaks have been larger and more severe in North 
America than elsewhere and for reasons, as will ap¬ 
pear, which are bound up with the nature of the 
disease 

Infantile paralysis is a disease long known to phy¬ 
sicians, although its infectious and communicable 
nature was established only about forty years ago 
during an epidemic in Stockholm Hence it is known 


to be a disease of nucrobic origin The microbe or 
microorganism which induces infantile paralysis is so 
minute that it is not certain that it has ever been 
seen under the microscope Because of its minuteness, 
it can pass through filters of earthenware which hold 
back, and prevent from passing, ordinary micro¬ 
organisms, such as the bacteria 

The microbe of infantile paralysis differs in an¬ 
other way from the usual bactena While bacteria 
are easily made to grow outside the body, the microbe 
can be made to multiply in this way only under spe¬ 
cial conditions These conditions are provided by 
growing and multiplying tissue cells taken from warm¬ 
blooded animals and propagated in tissue cultures. 
When the invisible microbe of infantile paralysis is 
cultivated with tissue cells, both increase together, 
the microbe probably within the cells. 

There are many other kinds of invisible microbes 
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which produce diseases of plants and the lower and 
higher animals The microbe of infantile paralysis 
belongs to this doss of ultraminute living bodies All 
these ultramicroseopie disease-producing microbes 
share the peculiarity that m order to be made to 
multiply outside the animal or plant which they 
attack as parasites, and m which they cause disease, 
they must be cultivated with living and growing tissue 
cells 

Certain pathologists have expressed skepticism 
about the microbe of infantile paralysis because of 
its invisibility and the difficulty of making it increase 
outside the body This would bo equivalent, lot us 
say, to denying the existence of atoms because they 
also are beyond visibility and can not be made to 
increase at all by any means known to us at present 
Now, physicists and chemists are not doubtful about 
the atom because of certain known properties con¬ 
cerning it These properties enable physicists and 
chemists to expenment with the atom and to learn a 
vast number of things concerning its nature through 
the experiments They are in no essential way hin¬ 
dered from aequinng this knowledge because of the 
minute size of the atom In a very similar way 
pathologists have dealt and are dealing successfully 
with the invisible microbes of disease and promi¬ 
nently among them the microbe of infantile paralysis 
A vast amount of new knowledge of infantile paraly¬ 
sis has been obtained by experiment since the microbe 
was discovered w 1910 simultaneously at the Rocke¬ 
feller Institute m New York and the Pasteur Institute 
in Pans 

The control of any communicable disease is greatly 
promoted by the discovery of the mode of infection 
or the way in which the microbe enters and leaves 
the affected body The epidemic in Stockholm and 
its environs in 1905 led to the recognition that infan¬ 
tile paralysis was passed from person to person* But 
just bow this passage took place could be conjectured 
but not definitely determined at the time 

With the discovery by Dr Landstemer in 1909 of 
the communicability of infantile paralysis to monkeys 
the way was suddenly opened to the detection of tlus 
essentaal fact and many other important facts re¬ 
garding the disease which have since been brought 
to light The first step forward consisted in the dis¬ 
covery at the Rockefeller Institute that the microbe 
of infantile paralysis escapes from the body in the 
secretions of the nose and throat It is not as widely 
appreciated as it should be that a way for the dis¬ 
ease-producing microbe to escape alive and undam¬ 
aged from the body is just as essential for the spread 
of the disease as a way of effectively entering a 
healthy individual in whom disease is to be produced 
Hence the detection of the manner and place of exit 


of the microbe may afford the clue as to its means 
of entrance. And this is actually what happened in 
the instance of poliomyelitis Finding that the 
microbe escapes by way of the nose and throat led 
almost immediately to the discovery that it was able 
also to enter the healthy monkey and induce paralvsis 
through these organs This knowledge led in its turn 
to the detection of the microbe m the secretions of 
the nose and month of children suffering from infan¬ 
tile paralysis and also in these secretions of persons— 
parents especially—who have been m intimate con¬ 
tact with the sick children 

At the present time it is the firm belief of most 
pathologists that the microbe of infantile paralysis 
is earned from person to person, from the infected 
to the uninfected, through the secretions of the nose 
and throat The public health measures designed to 
reduce the spread of the disease are based on this 
belief. All this does not mean that there may not 
be still other ways of communicating the disease yet 
to be discovered* It is known, for instance, that the 
microbe of infantile paralysis can be spread by milk 
Two small, isolated outbreaks of the milk-borne dis¬ 
ease have been detected m New York State within a 
few years These epidemics differ from the usual 
ones in their restricted extent and almost explosive 
character The cases tend all to arise m rapid suc¬ 
cession, after which there is complete or nearly com¬ 
plete cessation A few days or a week or two wit¬ 
ness the entire progress of these outbreaks 

One attack of infantile paralysis, no matter how 
slight, usually affords protection for life Associated 
with this state of immunity, and responsible in part, 
if not wholly, for it, is the presence in the blood of 
a substance which, when inoculated into monkeys, is 
capable of preventing the microbe from producing 
the disease The serum of the blood, or its fluid 
portion separated from the corpuscles, is equally 
effective, and it is capable^ not only of rendering the 
microbe inactive when the two are mixed in advance, 
but, also, as was discovered at the Rockefeller Insti¬ 
tute in 1910, of preventing the onset of paralysis 
in monkeys when the microbe is first introduced and 
the serum from recovered human beings or monkeys 
is injected 24 to 48 hours later 
This observation is the experimental foundation for 
the convalescent serum treatment of infantile paraly¬ 
sis which, first applied in man by Profeasor Netter of 
Paris m 1911, has now come to be widely employed 
The extent to which the serum treatment is effective 
has still to be determined with accuracy. It is now 
known not to be of value when paralysis has ahead? 
occurred On the other hand, it is believed that the 
earlier the serum is administered after symptom* 
appear the better the results obtained 
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Not only are the protective and curative properties 
present m the blood of persons who have recovered 
from obvious attadcs of infantile paralysis, they are 
present also, in some amount, in the blood of many 
adult persons who have never suffered from the dis¬ 
ease This is not peculiar only to infantile paralysis 
Many affections of iruerobic origin exist in two forms 
one in which disease is frankly present; the other in 
which individuals exposed to the microbe harbor it 
for a time dunng which no symptoms of disease occur, 
but immunity to the microbe is secured This is true 
of such common microbic diseases as diphtheria and 
scarlet fever, which may be cited as examples of a 
larger class That the blood serum of normal adults 
renders the microbe of infantile paralysis inactive 
was noted by Anderson and Frost, of the U R Public 
Health Service, m 1911 Subsequent studies on a 
larger scale, earned out by the Harvard Poliomyelitis 
Commission under Dr Ayoock, have shown that this 
sort of unperceived immunisation is taking place 
widely to-day in the United States It is to this 
protective process, perhaps, that we have to look 
finally for the eradication of poliomyelitis from this 
country It is probable that the reason northern 
Amenca has suffered disproportionately from the 
disease in the past 20 years is that the general popu¬ 
lation, not having been exposed over a term of years 
as have many of the European populations, lacks the 
immunity conferred by the nnpereeived carnage just 
described of the microbe of infantile paralysis. 

We gain a strengthened impression of this kind of 
protective mechanism at work in the dark by studying 
the age frequency of the disease and comparing the 
frequency with the ages at which the blood protection 
is demonstrable. In childhood, up to the tenth year, 
there is little protection discernible; this is the penod 
of greatest frequency of the disease. From ten years 
on the protection rises and the frequency of the dis¬ 
ease diminishes. In adults the protection reaches 
maximum and the oases minimum figures. The pro¬ 
portion of protected adults increases with the oppor¬ 
tunity for exposure to the microbe, hence it is higher 
in urban than in rand communities. The ages of the 
children who are now suffering most in the New York 
epidemic conform to this rule. Indeed, with minor 
exceptions, the victims of the present epidemic have 
been born since 1916; far more children under rather 
than over ten yean of age have been stricken 

The employment of convalescent serum for the 
treatment of early eases of infantile paralysis was 
begun in 1IOL In 1916 Zmgher, of the Department 
of Health of New York City, employed the serum 
of normal adults for treatment The logic of this 
$voe*tat* la apparent from what has been stated con- 
thorn timicrobic powers of the Wood of many 


adults. Probably the concentration of the curative 
substances is greater in convalescent serum, but this 
need not always be the case. In the absence of sup¬ 
plies of convalescent serum, normal adult serum may 
be employed for treatment It is advisable to combine 
the serum of a number of individuals, rather than 
to rely on that of a single person, in order to increase 
the probability of administering an effective dose 

The convalescent serum has been shown experimen¬ 
tally not only to exert curative (therapeutic) proper¬ 
ties but to possess preventive powers as well Definite 
observations on this point, having as object a possible 
application to protective serum injection, were made 
at the Rockefeller Institute in 1928 At this tune 
attention was directed to the employment of con¬ 
valescent serum for prevention in an emergency 
Fortunately, the case frequency of infantile paralysis 
is not high, so that resort to this measure will not 
often become necessary Moreover, so far as con¬ 
valescent serum is concerned, m an emergency the 
available supplies will be required for the treatment 
of declared oases On the other hand, abundant sup¬ 
plies of normal adnlt blood are always procurable 
In view of the high proportion of adult city dwellers 
who are immune, the blood serum of parents or other 
suitable persons can readily be administered to 
younger children who are exposed to infection No 
assurance of absolute protection can, of course, be 
given, but, by analogy with measles, benefit may be 
hoped for or even expeeted Time and experience 
alone will make it possible to ascertain the value of 
this procedure. 

The obvious effect of an attack of infantile paraly¬ 
sis is paralysis of the muscles The microbe does 
not act on the muscles directly but indirectly through 
nerve cells presiding over the muscular movements 
and located in the spinal cord chiefly These cells 
are acted on directly by the microbe and injured, 
sometimes the injury is so severe that the ceils are 
destroyed outright, sometimes the injury is severe 
enough to interrupt function for a tune only. In the 
one ease the muscular paralysis is permanent, in the 
other restoration of function occurs The microbe 
acts also on the cells and tissues about the nerve cells; 
the disturbance thus produced affects indirectly the 
function of the nerve cells When these indirect 
effects disappear, with recovery from the disease, re¬ 
newal of function of the nerve cells and musoles takes 
place. Time is often required for the complete rever¬ 
sal of the general cell and tissue disturbances dunng 
which restoration of muscular power slowly returns. 
There is a great diversity in the extent and location 
of the injurious effects of the microbe, and there a 
very great variation in the intensity of the action 
exerted so that muscular paralysis, when present, may 
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be slight or extensive, fleeting or permanent The 
extent of the paralysis at the beginning of the attack 
is no accurate measure of its endurance Recovery 
from paralysis on a wide scale is not only possible 
but often takes place 

Recapitulation 

The microbe of infantile paralysis is known to 
belong to the class of invisible, filter-passing micro* 
organisms to which the name of viruses is applied 
This virus has been found m the secretions of the 
nose and throat of persons ill of infantile paralysis 
and of well persons in intimate contact with the sick 
When the virus is applied to the nose and throat 
of monkeys it passes along the connecting nerve fibers 
to the brain and spinal cord and induces paralysis 
similar to that occurring m the human disease 
That communication of the disease from person to 
person is brought about by personal contact and the 
transfer of the secretions of the nose and throat of 
the sick to the well has been established by observation 
of human epidemics and by experiments on monkeys 
Whether or not any other common manner of com¬ 
munication of the disease to man exists is not known 
Present public health measures of control of infantile 
paralysis are based on this mode of personal infection 
An attack of infantile paralysis is protective for 
life, irrespective of the intensity of the attack 
Persons who have had infantile paralysis possess 
in their blood certain protective or healing substances 
which can be used effectively to treat persons sick of 
the disease, and perhaps to prevent the disease in 
other and exposed children It is the fluid portion 
of the blood that is employed in this way under the 
name of convalescent serum 
Since many normal adults develop immunity to in¬ 


fantile paralysis as a result of exposure to the virus 
under circumstances not leading to obvious disease, 
their blood serum also carries, at times, the protective 
and healing substances The serum of these adult 
persons, which is abundantly available, may sometimes 
be substituted for the serum of convalescents, which 
is necessarily limited m quantity 

There arc strong reasons for believing that a 
gradual immunization of the population of the United 
States is taking place as a result of the epidemics of 
infantile paralysis which have prevailed in different 
parts of the country since the large Swcdish-Nor- 
wegian outbreak of 1905 

The virus of infantile paralysis acts upon the ner¬ 
vous system and especially upon the nerve cells of the 
spinal cord which control muscular movements The 
muscles themselves are not directly affected Since 
the virus mjuics the nerve cells and adjacent tissues 
with varying degrees of intensity, the effects on the 
muscles range from very slight to severe paralysis 
Even when the paralysis is severe, restoration of 
motion takes place in part or even wholly as the 
injurious consequences of the disease Bubside 

Although the name—infantile paralysis—carries the 
implication of actual loss of motion by muscles, yet 
many cases of the disease never show paralysis at all 
Indeed, there are reasons for believing that the cases 
of the non-paralytic disease exceed greatly in number 
those m which actual paralysis occurs 

Infantile paralysis is mainly but not wholly a dis¬ 
ease of childhood Adults are affected but infre¬ 
quently Now that we have leoraod that young chil¬ 
dren have rarely and older children and adults have 
often become immunized through unperceived or sub- 
olimoal effects of exposure, we can better understand 
the peculiarities of age and place susceptibilities 


GENETICS AND EVOLUTION 1 

By Professor MAURICE CAULLERY 

UNIVERSITY Or PAWS 


It seems to me that one of the functions of a 
congress such as this one, where for the moment many 
zoologists of all nations and all interests ore gath¬ 
ered, is to examine the situation presented by the 
great problems which change from time to time bat 
which are never completely solved Such a study is 
particularly useful in certain phases when our diverse 
doctrines tend to clash or are not altogether incom¬ 
patible Now this is actually the case at the present 

* Address at the opening of the eleventh International 
Congress of Zoology, Padora, September 4, 1930 Trane 
lated from the author’s manuscript by J C. Green* 
way, Jr 


tune with the problem of evolution Since the pecu¬ 
liar character of my work as a teacher at the Uni¬ 
versity of Pans, devoted as it is to the study of 
evolution, has led me to constant reflection on the 
subject, I thought you might permit me to submit 
some aspects of more timely problems to the consid¬ 
eration of the congress at this reunion of zoologists. 

Indeed the nature of the researches most in favor 
at the present time compel us te face a situation that 
exists m other congresses (especially the Qsnetkftl) 
where the problem of evolution is brought up indi¬ 
rectly, and where the mass of zoological data fc 
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screened behind results of special methods, a pro* 
eednre which often leads to paradoxical conclusions 
Certain eminent geneticists are even beginning to 
think that the conclusions of their scientific studies, 
being based on precise and methodical experimenta¬ 
tion, should force us to abandon the idea of evolution 
whenever their work contradicts it Others, without 
going so far, conclude that evolution should only be 
accepted to the extent that it is in strict conformity 
with genetical laws, that all conclusions to which 
/oology and paleontology lead should be deliberately 
excluded X do not flatter myself that I have any 
solution of the difficulty to offer, nor even a new 
point of view I should like merely to sail close to 
the wind, as sailors say, and to confine myself to 
considerations of a general nature, and peihaps to 
provoke useiul reflection and discussion 1 have 
already had occasion to set forth my views and three 
)ears ago, I heard a botanist, Professor R von 
Wettstem, express analogous views ut the Berlin 
Qenctical Congress Even this year I noticed that 
some of these ideas had been presented at a meeting 
of the combined German Genetical and Paleontologi¬ 
cal Societies There is, moreover, a general uneasi¬ 
ness in regard to these ideas, which, it seetns to me, 
may well have an echo here 

The beliefs held when the generation to which I 
belong did its apprenticeship in science were very 
different from those of to-day Then the problem 
of evolution seemed much nearer solution than it 
does now The theory itself was no longer seriously 
contested, nor did we hesitate to reconstruct the 
phylogeny both of larger and smaller groups by 
means of genealogical trees and a general application 
of the fundamental biogenetic law Haeckel was the 
prophet of those days which have now begun to be 
remote To-day we are far more cautious in this 
matter 

In regard to the mechanism of evolution, too, we 
believed ourselves to be much nearer the truth It 
seemed that we had only to choose between the 
theories of Lamarck and Darwin, or to complete the 
doctrine of one of these great forerunners with that 
of the other Was not Darwin in his later years the 
Ant to recognize that he should have made greater 
concessions to Lamarck’s ideas? Environment ap¬ 
peared without question to be the most powerful 
agent for the transformation of organisms and it 
moulded them adaptively to the environment under 
titt control of the struggle for existence and natural 
detection. When one rereads the works of that time, 
written fay the most orthodox of Darwinists (for 
muunple, the beautiful books of A R. Wallace, in- 
ep&ed by his zoological explorations in the Malay 
Artddpelego), one feels on almost every page that 
tittle views are in a sense automatic. 


August Weismann initiated a change of capital 
importance about 1885 when he tore down the sup¬ 
posed proofs of the heredity of acquired characters, 
proofs that were scarcely thought necessary, so ob¬ 
vious did they seem And we must surely recognize 
that, in spite of all efforts since that time, the proof 
of such heredity, even in limited cases, is still to be 
furnished The opposition which Weismann re¬ 
marked between Boma und germ-plasm, and from 
w hich he deduced the theoretical impossibility of the 
inheritance of acquired characters, is undoubtedly too 
radical And yet we can not deny that his contention 
has been at least one oi the pivots of biological 
thought m the last decade, and that his theory of 
the germ-plasm was a remarkable anticipation of 
future modes of thought It affected the ideas under¬ 
lying cytological work and the most important experi¬ 
mentation that has been done since the beginning of 
the twentieth century under the combined influence 
of the concept of mutation, introduced by Hugo de 
Vnes, and the laws of Mendel which had been rescued 
irom oblivion at the same time On this double foun¬ 
dation the science of genetics has reared itself, and 
you are well aware of the important place that it 
holds in contemporaneous biology 
Let us recognize without any mental reservation or 
restriction whatsoever the value of the results of 
genetical investigations and the considerable progress 
that they represent Into an indefinitely complex field 
like that of heredity, where empiricism reigned, 
gratuitous statements were made and speculative 
uews advanced, the science of genetics has introduced 
methodical observation and strict experimentation 
The result has been that certain general and simple 
laws have been detected for phenomena of heredity 
which once seemed ossentiolly arbitrary Thanks to 
these laws, we are now enabled to prognosticate with 
certainty, and this is the most unquestionable criterion 
of true scientific knowledge. It therefore behooves 
us neither to east doubt upon nor deprecate the value 
of the results of genetics but only to endeavor to 
determine the real scope of their application 
We may say that a first senes of these results, 
which constitutes, as it were, a gateway to genetics 
proper, has its source m analytical expenmentation 
on variations and furnishes us with a more precise 
notion of species Nowadays we distinguish much 
more clearly two categories of variations, on the one 
hand those that are purely individual and not heredi¬ 
tary, te,, of the phenotypic order, as we say We 
have ascertained that in general they are due to the 
action of environmental factors, that is, of factors 
external to the organism, and, viewed statistically, 
obey certain simple laws and are explainable by 
polygons of variation or Quetelet’s curves. On the 
other hand, there are variations due to differences in 
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hereditary constitution, or, as we say, genotypic. The 
species is not a genotypic unity but a collectivity of 
genotypic constitutions , the units differ from one 
another m details and remain distinct m oases where 
self-fertilization is the rule (these constitute the pure 
lines of Johannsen), or, m the most frequent cases 
where cross fertilization has taken place, they may 
he mixed and combine among themselves indefinitely 
The Lannean species may be separated into secondary 
units, which are theoretically as numerous os the dis¬ 
tinct genotypes, * e, to an indefinite number Prac¬ 
tically speaking, this amounts to recognizing the 
legitimacy of the conception of an elementary species, 
which had been so remarkably clarified m a senes of 
plants by the botanist, Alexis Jordan For this 
reason the name “Jordanon” has been suggested for 
the fundamental genotypic unity. 

Obviously genotypic properties can best be studied 
in the pure lines This problem in Johannsen’s work 
has led the author to a double conclusion, first, that 
the genotype is altogether independent of outside 
influences, which merely produce the individual varia¬ 
tions or phenotypes, and second, that selection has 
only the power to isolate, without changing, the geno¬ 
types which are pre-existing but confused m a popu¬ 
lation In fact, these conclusions of Johannsen 'b are 
the result of observations on very limited material 
(the pedigreed culture of a limited number of strains 
of Princess beans during a few generations) It is 
certainly a very bold induction to extend —mutatts 
mutandis —to all animals and plants and even to 
cases of cross fertilization Nevertheless, it may be 
admitted that it is likely enough that they have at 
least a certain general value m the present state of 
organisms On the whole these conclusions amount 
to a deductive announcement of the fixity of the geno¬ 
type, that ib to say, he concludes that species are 
fixed in relation to their environment, and this is a 
downright repudiation of Lamarckism 

Genetics proper has been the experimental analysis 
of the genotype by the method of crosses Its prin¬ 
cipal results are now classic Henceforth we may 
consider as solidly established the fact that the con¬ 
stituent properties of the genotype depend primarily 
on the nucleus and more especially on the chromo¬ 
somes. Every one knows how far Thomas Morgan 
and his collaborators have been able to push this 
analysis m Drosophila tnelanogaster As a result of 
these magnificent researches, which look upon genes 
and their localization as tangible realities, a veritable 
genetical mentality has been created. These, how¬ 
ever, have merely imaginary existence. Be this as it 
may of genes and their positions, the mass and pre¬ 
cision of concordant and experimental results deduced 
irom this conception indicate that there is at least 


some correlation between it and reality. Everything 
happens as if genes were exactly as the geneticists 
say they are. They permit of experimentation and 
prognostication, and this justifies their use, but it 
must not be forgotten that they are only symbols 
They have permitted us to clarify the idea of muta¬ 
tion and its treatment If we put aside the very 
special case of Oenothera, which has made its fortune, 
mutation constitutes a phenomenon, examples of 
which have been cited over a period of years Darwin 
knew them under the name of “sport” and “single 
variations ” We have been able to straighten out long 
senes of facts from investigations of the nineteenth 
and even the eighteenth century, and some have been 
found of a much earlier date. A great number of 
our cultivated plants and races of domestic animals 
are mutations perpetuated from olden tunes by human 
beings. However, it is genetics alone that has yielded 
a good understanding of their properties, and by 
means of the Mendehan theory of crosses, has per¬ 
mitted us to tie up their breeding with the alteration 
of a gene or a limited but definite number of genes 
They are, on the whole, genotypical variations 

The special value of mutations lies rather in their 
hereditary character than in their discontinuity. For 
if these mutations, which correspond to large varia¬ 
tions attracted attention first, we now know that 
mutations can manifest themselves as small variations 
with the appearance of continuity The method of 
crossing enables ns to bring about their transmission 
and to group them ad Ubttum under the limitation 
of their correlations. You know how successfully 
this has been accomplished in Drosophila. 

Knowing that mutations are hereditary variations, 
which represent distinct typical forms of a species, 
we are led naturally to look upon them as the proc¬ 
esses by which new and lasting forms have come into 
being Admitting, on the other hand, that variations 
due to the environment are individual and not trans¬ 
missible, and that phenotypical modifications can not 
be repeated by the genotype, mutations appear to be 
the principal if not the only form of evolutional 
change. The Darwinian theory can be applied to 
them in the sense that in all produced mutations 
natural selection has eliminated the unfavorable to 
the advantage of the favorable. 

Since, owing to the proof of the existence of muta¬ 
tions themselves and of their hereditary peculiarities, 
genetical laws are positive facts of experience <fcb 
doctrine of evolution appears to rest on a solid bed* 
of experiment. 

, First of all, it appears from the various 
genetics that the plasticity which Lasyweh cHMNAm 
to tpeuesis real only from the individual and 
typieal point of riew, bat, when enrisafwtin 
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session of generations, the species is on the contrary 
quite stable It is characterised by a totality of 
genotypical and fixed attributes, and occurs in varied 
environments under more or less diverse phenotypical 
forms The species is therefore a reality and not an 
individual, nor is it always susceptible to change m 
a continuous or arbitrary fashion under the influence 
of external factors which constitute the environment 
The objections made by Lamarck’s contemporaries to 
the identity of the hypogea of Egypt together with 
those of our time are of undoubted value And wc 
may even go further, since paleontology itself proves 
the stability of various forms during often extremely 
long geological periods, and sometimes even from the 
remotest ages Thus there are certain ants from the 
amber deposits of the Baltic, that is to say from the 
Ohgoccne, which are scarcely different from the ants 
of the present, and therefore the typical ant was 
already completely and definitely developed at that 
tune In general, therefore, species are stable, at 
least in the present epoch 

Do mutations, as far as ih known, actually exhibit 
a process leading to the formation of new specie, 
and do they account for evolution? Such is the 
opinion of geneticists, and it has been developed m 
a masterly manner by Monsieur Emile Guycnot, pro¬ 
fessor at the University of Geneva, in a work which 
recommends itself by its lucidity of exposition, ac¬ 
curacy of documentation, and faithfully adheres to 
the actual facts 1 However, I do not believe that 
mutations and genetical laws arc sufficient to account 
for evolution, as it is accounted for by morphologi¬ 
cal and paleontological data. 

Fust of all, as we know them, and as genetics has 
explained their growth, it is doubtful whether muta¬ 
tions really constitute new developments in the de¬ 
scent of a species. Moreover, they appear to repre¬ 
sent rarely occurring combinations of normal elements 
of the genotype, that is to say, they are forms 
virtually contained and preexisting within the spe¬ 
cies considered as stable Evolution, on the contrary, 
ought to be conceived as brought about by the pro¬ 
duction of new types which were not preceded by 
similar forms. The mammalian type is not really 
contained m the fish nor the reptilian type. 

Now mutations are attributed to modifications of 
already existing genes and it is significant that we 
have almost always been forced to consider these 
mortifications as degradations or losses This follows 
Iran (he feet that from the Mendelian point of view 
0 large majority of known mutations behave like 
VMS ss l vc forms. Dominant mutations are much rarer 

' Gtayeeot, M La Variation et 1 •Evolution,” a vola, 
U00 (Encyclopedia BclenUflqus, G. Don), edi- 

•r «■ P| 


Beooasivc forms are not apt to evolve since they 
usually will be transmitted in a heterozygote condi¬ 
tion in which they are masked. Grosses intentionally 
combined by the experimenter are essential if they 
are to be perpetuated and revealed in the homozygote 
condition Moreover, mutations which are con¬ 
tinually occurring in a state of nature are hardly ever 
met with there, or fail to maintain themselves. Prac¬ 
tically speaking, we do not find the very numerous 
mutations of Drosophila which Morgan has isolated 
and propagated m his cultures Then, too, almost 
aQ the mutations obtained are malformed or weak 
individuals which would quickly be eliminated by 
selection in a state of nature Furthermore, the 
better one knows the genetics of a species like 
Drosophila the more numerous appear the non-viable 
and lethal mutations. The number of those that are 
able to maintain their place in the sun without the 
aid of man is very small Is there not a profound 
reason for this state of affairs? Is there a reason 
for the numerical predominance of recessive over 
dominant mutations and for the fact that the ma¬ 
jority of them have defective constitutions? Is it 
necessary to see an essential and elementary process 
of evolution in a phenomenon which appears to our 
eyes, in the majority of cases at least, to be sub- 
pathological? 

The following is an objection of another sort Are 
mutations, as at present understood, really evolu¬ 
tionary processes, that is to say, are they capable of 
giving rise to distinct species and of eventually split¬ 
ting up into diverse groups? 

Without doubt all the mutations exhibited by a 
species correspond well enough morphologically to 
the diversity among natural species or even among 
allied species in the same genus But if we examine 
them from the point of view of physiology we find, 
notwithstanding the often very considerable venation 
of form and structure that they assume, that they 
nevertheless remain strictly within the frame of the 
stock species This is shown by the general and un¬ 
limited fecundity which they exhibit m crosses with 
the parent species Many of Morgan’s Drosophila 
mutations (like the one with vestigial wings, for ex¬ 
ample) differ in a much more striking manner from 
the normal form than do the various species of wild 
Drosophila (D. vtnlts, D confusa, etc) Neverthe¬ 
less the close sexual attraction to the normal form 
holds good and fertility is wholly preserved, whereas, 
on the contrary, crossing does not occur or give re¬ 
sults among wild species which axe hardly dis¬ 
tingu isha ble from one another. The criterion of 
fecundity, in spite of the numerous and important 
«eeptmn» which might be cited to the contrary, is 
the surest criterion of specific difference, 
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and the sterility of the crosses or the absence of 
sexual affinity is the fact which permits natural spe¬ 
cies to exi9t side by side Mutations do not, there¬ 
fore, result m the formation of distinct physiological 
populations as would true species Therefore, why 
look upon them as the essential processes by which 
evolution, that is, the production of independent 
species, has been brought about 7 Genetics, neverthe¬ 
less, readily explains why this should be so From 
the genotypical point of \iew a mutation differs from 
the normal stock only by a single or a very limited 
number of genes, all the others remain identical On 
the contrary, two closely allied natural species dif¬ 
fer by the ensemble of their genes, that is, by their 
whole genome, which almost always reveals itself 
materially by the number of the arrangement of the 
chromosomes And this grves us sufficient insight 
into the infertility or the limited fertility of the cross 
When, exceptionally, crossing is possible and nor¬ 
mally fertile between distinct species, as Erw Baur 
has observed among species of AnUrrhmum, then 
the second generation, F 2 , exhibits enormous poly¬ 
morphism From one single hybrid seed (F 1 ) the 
issue of one of these crosses, Baur was able to 
secure in the (F 3 ) generation more than 150 different 
types Now this is interpreted by supposing that 
the two crossed species differed by a great manv 
genes, and hence a considerable multiplicity of dts- 
tmet combinations among the gametes And certain 
geneticists, like Lotsy, starting from this conclusion, 
arc seeking the source of the production of now types 
and of all evolution in hybridization 

However, be tins as it may, mutations do not anse 
from a process corresponding to a fundamental 
genotypic change of an order of magnitude like that 
which separates one natural species from another 
Are we justified then in seeking among the 
phenomena of mutations for the sole and fundamental 
laws of evolution? Or rather are not these laws of a 
much more complex character, the mutations enter¬ 
ing into them as a partial element, but without 
thereby implying the exclusion which genetics is lead¬ 
ing us to formulate? 

It is significant that when we have started with 
mutations and genetics and tried to formulate an 
explanation of evolution, we have only arrived at 
disconcerting paradoxes This was the case of the 
late lamented William Bateson, one of the most emi¬ 
nent geneticists, and who is still considered to be one 
of the masters of contemporary biology Almost all 
the mutations known to him being recessive, he ex¬ 
plained them by the loss of a gene, on the genetical 
theory which he called “presence-absence,” and which 
to-day I admit has been abandoned We should have 
to admit, therefore, that new forms resulted from suc¬ 


cessive losses in their genotypes, that is to say, that 
evolutionally superior forms of the animal and vege¬ 
table kingdom are due to a progressive simplification 
of the initial complexity of the most primitive and 
inferior forms Thus man would seem to be a simpli¬ 
fied ameba No doubt there is a touch of humor in 
the idea, although it revealed an embarrassment in 
constructing a theory of evolution on the busts of 
mutations 

One other grave difficulty with the conception that 
evolution is fundamentally the result of mutations, to 
the exclusion of all Lamarckian mechanism, is the 
explanation of adaptation, that is, the frequently 
astonishing structural conformity between organisms 
and their conditions of existence 

Adaptation, which is one of the most difficult ques¬ 
tions in biology, has been much discussed of course 
in the past and even recently Formerly naturalists 
saw it everywhere and marvelled at the wisdom of 
Providence winch had endowed every living being 
with all the organs best suited to its role in nature 
Such was even Cuvier’s point of view Lamarck, on 
the contrary, announced that adaptations were a pos¬ 
teriori results, an effect on the organisms of environ¬ 
mental conditions which modeled them To-day, it is 
well established that adaptation is not a universal 
characteristic of organisms There are many and 
important details m every organism that have no 
adaptive significance whatsoever, but which even seem 
to be maladapted Obviously the organism gets along 
as well as it can with the organs which it possesses 
and its manner of living is regulated by its organs 
Certain biologists are even beginning radically to 
reject this morphological order and to consider all 
evidence brought to bear m support of it as pure 
illusion duo to coincidence I am unable to subscribe 
to this point of view An organism such as a 
cetacean or a bird is manifestly the result of trans¬ 
formations of an original type, which are strictly 
correlated with an aquatic or an aerial mode of life. 
The reality of adaptation being admitted, its realiza¬ 
tion is as difficult as it is important The Lamarckian 
solution pure and simple, according to which the need 
suffices to create the organ, can not be adopted Fur¬ 
thermore, the most clearly adaptive characteristics 
of the individual are apparent in ontogeny before 
any functioning of the organs. The mutation theory 
permits us to regard adaptation only as the fortuitous 
result of variations non-adaptive in themselves but 
which are preserved by selection m the event that 
they are found to be favorable. This was Darwin's 
concept also But can we admit that a series of 
chances has developed such highly coordinated wholes 
as the body of a cetacean or that of a bird, or can 



m ere chance have set up certain organs which are 
ven table machines, or took each as the human intel¬ 
ligence constructs. To explain these facts it seems 
to me that it is impossible to reject the direct action 
of the environment on organisms or the influence of 
the phenotype on the genotype, that is to say, a 
mechanism of the kind suggested by Lamarck Even 
theory of evolution should be able to explain even 
circumscribed adaptation, but I doubt whether it can 
be done by genetics. 

There are then undeniable difficulties in explaining 
evolution in general by means of genetical data and 
the phenomenon of mutation Therefore, what atti¬ 
tude shall we adopt f 

There are geneticists who remain strictly in the 
territory of the established facts and experimental 
results and who deliberately sacrifice everything that 
stands m their way. If the genetical mutatiomst can 
give no account of evolution, and evolution is a mere 
hypothesis, then there is no alternative but to sacri¬ 
fice this hypothesis Such is the conclusion at which 
certain eminent geneticists such as Mr Henbert Nils¬ 
son are arriving 

Evidently there would be no disposition to accept 
such conclusions on the part of the majority of 
zoologists and botanists For them evolution, as a 
fact, obviously results from all data of comparative 
anatomy, embryology and paleontology Naturally I 
shall not enumerate the arguments, which are classic, 
that support this statement. Nevertheless, we are 
clearly unable to avoid taking account of the positive 
results of experimentation But what seems to xne to 
be of vital importance is their true significance 

However extensive experiments of this sort may 
be—the most ample are Morgan’s on Drosophila — 
they are always extremely limited in comparison with 
the totality of natural facts and we are always able 
to ask ourselves whether the best conceived expen- 
mentation really embraces all the natural conditions, 
not only of actual present conditions but also those 
of the past. Alfred Giard, one of the biologists of 
the end of the last century who had the widest knowl¬ 
edge of zoology and botany and the most penetrating 
insight into evolution, was in the habit of poking fun 
(and with good reason) at certain botanists, who, he 
said, could not recognise the crucial value of on ex¬ 
periment unless they had repeated it in a flower pot 
Nature, he added, shows us irrefutable and clearly 
significant experiments which die has made and which 
are can never dream of reproducing, but which we 
San not fail to interpret Thus, by parasitism, she 
has converted a crimped into a rhisooephalan, such 
*1 «*ceuJ4f*u. Now all the essential phenomena of 
tmturiop are of this kind; they are experiments 
1 TOl gtftyfire inch a long time for their perform¬ 


ance as to be impossible for us But even if we re¬ 
ject this subterfuge, nature herself probably no longer 
performs sueh experiments at the present tune and 
has realised them only at certain epochs without our 
being able to discover the reason She does not keep 
repeating them eontmuuHy The period during which 
terrestrial mammals related to the carnivores passed 
over to a marine life and became pinmpedia and 
cetaceans is confined to a limited portion of the 
earth's history We may make every effort to breed 
dogs or even such purely aquatic animals as otters 
during many successive generations without being 
able to produce seals, porpoises or anything ap¬ 
proaching them Moreover, it is not m a continuous 
or repeated manner that the species of crustaceans, 
cimpeds, copepods or isopods adopted a parasitic 
way of life and underwent the transformations which 
produced the rhizooephalia, the various parasitic 
eopepoda and the epicandae Paleontology is a wit¬ 
ness to the fact that all these evolutional changes are 
brought about in each group only during a limited 
period, and, in most cases, an extremely remote one. 
It is even conceivable that they have been evolved 
with relative rapidity, alter which everything indi¬ 
cates that they had attained a perfectly Btable equi¬ 
librium, as genetics has clearly demonstrated What 
conditions have influenced these transformations, the 
leality of which is evident, we do not know We 
know only that evolutionary changes are not brought 
about in all groups at the same time The reptile 
type, which had become so highly diversified at the 
beginning of the Mesozoic period, remained perfectly 
fixed and stable at the beginning of the tertiary, m 
the many forms which are still surviving to-day, at 
the same time that the diversification and evolution 
of m a mma ls was going on in large and rapid strides. 
Without ignoring the fact that to establish an evolu¬ 
tion the past must be considered and the present 
most always, a prion , give an illusion of stability, we 
may seriously ask ourselves whether evolution has not 
been completely accomplished and whether the organ¬ 
isms whose stability and fixity are established by 
genetics, have not lost the mysterious ability of trans¬ 
formation, at least to a considerable extent, in the 
present stage of the earth's history As the paleonto¬ 
logical past teaches, the evolution of groups is lim¬ 
ited, as DollO has so ably contended. Evolution » not 
a process that is earned on indefinitely or continu¬ 
ously or at a uniform speed. Every group has bad 
its stage of differentiation, after which it is congealed, 
as it were, into already acquired forms. We ought to 
ask ourselves if the characteristics we recognise m 
cskfring -organisms are identical with those of the 
gtofatffaftl epochs of which paleontology gives us such 
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an adequate picture It is possible that at that time 
the phenotype had an effect on the genotype and that, 
in accordance with the general sense of Lamarck’s 
theory, if not in accordance with its formulation, an 
environment contributed to the modification of organ¬ 
isms which transformed themselves, moreover, to a 
great extent independently of the environment, m 
conformity with the correlations resulting from their 
intimate structure It seems that at the present time 
we do not know whether stabilized nature and genetics 
will inform us of the modalities of this stability Are 
these conclusions of genetics valid for the periods 
and the conditions during which each group became 
diversified? Or rather, us seems more probable to 
me, do the evolutional transformations depend on 


some other causes which still elude us? I am not 
concealing from myself the fact that it is very im¬ 
proper to imagine that the causes known at present 
are insufficient to explain the past and I ask pardon 
But I still prefer to adopt such a supposition rather 
than to deny evolution or to confine myself to a state¬ 
ment of the contradictions between the results of our 
inadequate experimentation and the facts attested to 
by the past 

I ask your indulgence for having preempted your 
attention so long, only to end with such doubtful con¬ 
clusions , but, ns 1 said m the beginning, my intention 
was above all to emphasize the difficulties of the 
problem and to provoke reflections, suggestions and 
even contradictions among the experts present 


SCIENTIFIC EVENTS 


THE INTERNATIONAL CONFERENCE ON 
BITUMINOUS COAL 

Thjc Third International Conference on Bituminous 
Coal will be held at the Carnegie Institute of Tech¬ 
nology from November 16 to 21, it is learned from 
Dr Thomas S Baker, organizer of the meeting and 
president of the Carnegie Institute of Technology 

Prospects for the third congress are excellent. 
“Because of the deep concern that is felt all over the 
world as a result of the great depression in the cool 
industry, it is felt that it is u particularly appropriate 
time to hold our conference,” l>r Baker said '‘There 
has been some pressure to have the meeting postponed 
for another year These suggestions have come prin¬ 
cipally from some of the European scientists, but it 
is thought that because of the condition of the indus¬ 
try it is very important that we go on with our 
plans ” 

One of the objections of the foreign scientists to 
coming to this country this year, apart from the dif¬ 
ficulty of securing necessary funds, is the fact that 
so many industrial plants are shut down that the} will 
be unable to study American methods of business In 
spite of these conditions, there will be a larger num¬ 
ber of European delegates than were present at the 
previous conferences 

“The conferences in the past have been devoted to 
the scientific aspects of coal utilization,” Dr Baker 
continued “As this meeting is sponsored by a tech¬ 
nological institution, the emphasis has been placed on 
new methods of utilizing and treating coal which are 
continually being developed When the first meeting 
was organized in 1926, it was undertaken with the 
hope and expectation that it would be of service to 
the coal industry and the subsequent meetings have 
been planned with this m mind 

“Although in comparison with the previous meet¬ 
ings, the scientific program next November will be of 


equal, perhtipb greater, importance, it is impossible 
to discuss coal at the present time without reference 
to the economic aspects ot the industry Therefore 
the various processes that will be presented will deal 
ver> definitely with economics and less with theoreti¬ 
cal questions There will be a certain number of 
papers that will be solely economic in character ” 
The congress will unite scientific men from all over 
the world, who will bring to Pittsburgh the latest de¬ 
velopments in soft coal utilization Some of the for¬ 
eign delegates will speak also on the coal industry as 
a business in their respective countries, and it is felt 
that suggestions will be made by them that will be 
helpful to American cool men 
The conference will be attended by representatives 
from Austria, Belgium, Canada, Czechoslovakia, En¬ 
gland, France, Germany, Italy, The Netherlands, 
Poland, Roumania, Spam, Sweden, Switzerland, South 
Afnca and USSR 

PAINTINGS OF PREHISTORIC LIFE AT THE 
FIELD MUSEUM OF NATURAL HISTORY 
The senes of twenty-eight large mural paintings 
depicting life on the earth in successive prehistoric 
ages from about one and one half billion years ago 
down to the beginning of the modem era, which has 
been in the course of preparation for the Field Mu¬ 
seum of Natural History during the past several 
years, has just been completed with the installation 
of the last three paintings, it has been recently an¬ 
nounced by the director of the museum. 

The paintings are a gift to the museum from 
Ernest R Graham, an architect of Chicago, who pro¬ 
vided a fund of $125,000 for them and certain other 
material illustrating historical geology The hall m 
which they are exhibited has been named in Mr. Gra¬ 
ham’s honor by the museum’s board of trustees 
Charles R Knight, of New York, known os a fore- 
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most painter m the very specialized field of paleon¬ 
tological restorations, is responsible for all the paint- 
mgs. Museum authorities state that m them Mr 
Knight has performed some of his most notable work 

The paintings are m two sizes, the largest being 25 
by 9 feet, and the others 11 by 9 feet, being thus de¬ 
signed to form a continuous senes about the walls of 
Ernest R Graham Hall Tweniv-flve previously 
completed were placed on exhibition and announced 
at vanous times during the past five years as the} 
came from the artist^ studio 

Of the three final paintings, one depicts the primi¬ 
tive hooted animals known as Uintatheres and the 
four-toed horse called Orohippus which lived approx¬ 
imately 65,000,000 years ago, another shows flying 
reptiles, primitive birds And small dinosaurs of 175,- 
000,000 joars ago, and the third illustrates primitive 
African reptiles of the Permian age, some 216,000,- 
000 years back 

Other subjects illustrated in the complete senes in¬ 
clude the following The cooling earth before life 
began, the beginnings of the lowest orders of life, 
a sea beach of Ordovician time, a coral reef which 
existed m Silurian time on the present site of Chi¬ 
cago, North American reptiles of Permian time, a 
forest of Devonian time, large 11}mg and marine rep¬ 
tiles of Jurassic tunc, swimming reptilcB, armored 
dinosaurs, plant-eating dinosaurs, horned and carniv¬ 
orous dinosaurs, egg-laymg dinosaurs, duck-billed 
and crested dinosaurs, titanothercs, primitive whales, 
early camels and suilhnos, early elephants and rhi¬ 
noceroses, giant kangaroos and wombats, New Zea¬ 
land moas, South American ground sloths and arma¬ 
dillos, saber-tooth tigers and vultures, mastodons, 
eave bears, mammoths and woolly rhinoceroses, and 
the great Irish deer 

The restorations on canvas are intended to show 
how prehistoric creatures are believed to have ap¬ 
peared when living, as indicated by careful scientific 
studies of fossils In the work the artist has had the 
advice of Dr. Oliver C Farrington, curator of geol¬ 
ogy at the museum, and also of many other scientists 
m other institutions. The senes as a whole repre¬ 
sents one of the most extensive and elaborate attempts 
ever made to reconstruct the prehistoric world, and is 
expected to be of great educational value. 

COUNTY HEALTH DEPARTMENTS 

" Appbox imately 600 county health departments 
should be m operation throughout the United States 
before the close of 1031,” Acting Assistant Surgeon 
Fred T, Foard, of the Public Health Service, states 
in h recent issue of "Public Health Reports” as re¬ 
ported in the Untftd States Daily , 

The movement for full-time county health depart- 
nttmts throughoutthe country has made great progress 


dunng the nineteen years since the first full-time unit 
was established on July 1,1911, in the state of Wash¬ 
ington 

About 24 per cent of the rural population is now 
being served by a health service that is reasonably 
effective, but in which there is still room for improve¬ 
ment There are about 3,000 counties m the United 
States in which full-time county or district health 
service is applicable The development of this tre¬ 
mendous field in the future can take place only as 
fast as personnel con be trained to take charge of 
the individual units 

With ro great a demand for trained personnel dur¬ 
ing the next ten or twenty years, and with the many 
added responsibilities which are being incorporated 
into the public health program in increasing numbers 
each year, the public health official must be progres¬ 
sive if he would successfully meet the situation The 
time when the political appointee can expect to bo 
tolerated m the public health field without progress¬ 
ing with the movement is about past The people the 
country over are very rapidly coming to know what 
the prevention of disease and the promotion of the 
public health mean m a literal sense 

They realize its importance both from the stand¬ 
point of the prevention of unnecessary suffering and 
death and from the standpoint of dollars and cents 
saved Public sentiment, therefore, is demanding 
higher standards and more efficient health-protective 
service than could be given a decade ago, when public 
health appointments were made primarily to fulfil 
political obligations and, perhaps, secondarily, to the 
lowest bidder for the position 

Since the full-time county health department move¬ 
ment started a little less than twenty years ago, the 
national death rate from all causes has dropped from 
a little more than 14 per 1,000 population to 11, the 
tuberculosis (respiratory) death rate has dropped 
from 138 per 100,000 population to 68, the infant- 
mortahty rate has been reduced from 129 per 1,000 
children born to 68, the typhoid fever rate has been 
reduced 80 per cent, and the diphtheria rate has been 
reduced about 65 per cent in the same period of time 

With such an enviable record to look back upon 
the public health field haB greater progress to look 
forward to and to work for in the future Although 
many of the public health executives are still handi¬ 
capped by lade of funds to carry on rapidly expand¬ 
ing programs, it ib nevertheless true that the health 
officer who possesses the qualifications of leadership, 
statesmanship and organization ability can frequently 
overcome handicaps which would otherwise completely 
retard his progress. The Public Health Service should 
carry on with ever-broadening viewpoints of the 
rapidly growing and fascinating field of public health 
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Administration The old adage “There is more in the 
man than there is in the land” is just as true of the 
field of public health as it is in farming, or in any 
other line of endeavor 

THE BEIT MEMORIAL FELLOWSHIPS FOR 
MEDICAL RESEARCH 
According to the London Ttmea , a meeting of the 
trustees of the Beit Memorial Fellowships for Medi¬ 
cal Research was held on July 14, for the election of 
fellows and the presentation of the annual report of 
the honorary secretary, Professor T R Elliott 
In the report of last year a review was given of 
the work of the Beit Memorial Trust m the first 
twenty years since its foundation The close of that 
year marked the penod that had been chosen for the 
review with a sharper line, by the death on December 
8 of the founder of the trust, Sir Otto Beit The 
founder’s generous resolve to perpetuate the memory 
of his brother, Mr Alfred Beit, by augmenting more 
than fourfold the gift which the latter had wished to 
make for the progress of medical studies in the Uni¬ 
versity of London did not oonelude with the endow¬ 
ment by £210,000 of the trust As chairman of the 
trustees, Sir Otto devoted to the very end of his life 
the closest thought to every step that might advance 
the aims of the foundation, and he showed the keenest 
interest and pleasure in marking those successes in 
the advance of medicine by research which have been 
achieved by the most distinguished of the Beit Fel¬ 
lows His sense of service to the trust that he had 
created gave an example that will not be forgotten 
The resignation of Sir Charles Martin and Sir 
James Kingston Fowler was announced and the ap¬ 
pointment of Sir John Rose Bradford, who in 1909 
was chiefly responsible for the advice that led to the 
trust being guided to the creation of fellowships 
rather than to other purposes, and who served for 
twelve years &b an original member of the advisory 
board Sir Alfred Beit has consented to serve with 
them in the place of his father, Sir Otto Beit Dr. 
J. C O* Ledingham, F R S, now director of the Lister 
Institute, who will Berve in the place of Sir Charles 
Martin, and Dr P P Laidlaw, F R S«, known for h» 
work on vaccination for dog distemper, have also 
been elected members of the advisory board 


The number of fellows at present working on the 
foundation, excluding those reported for eketum, is 
twenty-three The report states that the list of 
places recognised for research has long ago been 
widened beyond the limitation suggested by the first 
idea that work would be done chiefly in the labora¬ 
tories and schools attached to the University of Lon¬ 
don, and each year more and more fellows are being 
permitted for special purposes to work for a year 
abroad The fellows elected choose their own problems 
for research, and no attempt is made by the board to 
select a subject or appoint a group to investigate it 

It is pointed out in the report that the aim of the 
fellowships is to start a man on the career of research, 
and the fruits of his work can hardly be expected to 
mature during that relatively brief tenure It is to 
the aftcr-carecrs that the trustees look for proof that 
the advisory board has guided them well in the selec¬ 
tion of fellows Last year’s report gave a compre¬ 
hensive review of the careers of the fellows since the 
foundation of the trust Dunng the present year Dr. 
C H Lambie, who held a fellowship from 1923 to 
1926, has been appointed to a new whole-time chair 
of medicine at the University of Sydney, New South 
Wales Dr 1) Keihn, F R S, has been chosen for 
the directorship of the Institute for Parasitology at 
Cambridge, to which he was first appointed to work 
as junior Beit fellow m 1920, and where he remained 
throughout the fourth year and senior fellowships for 
a total penod of seven years’ research. He now con¬ 
trols the laboratory at which his work in England 
began 

Besides six junior fellowships valued at £400 a 
year, one senior fellowship valued at £700 a year 
was awarded to Dr F R Wmton, to continue hts 
work in the pharmacological laboratory of University 
College, London, on the tonus of plain muscle, on the 
blood pressure in the glomerulus of the kidney, and 
on the effect of drugs on kidney secretion A fourth 
year fellowship valued at £500 a year was given to 
B.HC Matthews, to continue his work in the physio¬ 
logical laboratory, University of Cambridge^ on the 
analysis of sensory nerve impulses by electrical rec¬ 
ords obtained with the delicate oscillograph which he 
has invented. 


SCIENTIFIC NOTES AND NEWS 


Dr. Harvxt Cubbing, head of the department of 
neurological surgery at Harvard Medical School, has 
received an honorary degree from the University of 
Berne at the opening of the International Congress 
on Neurology which met recently in Berne, Switzer¬ 
land Dr Cushing read a paper on his experiences in 
two thousand bnun operations. 


Da. A. 8 Hitchcock, custodian of grasses at the 
U. S National Herbarium, has bean sleeted n earn* 
spending member of the Goman Botanies) BoeMgr, 

Da. Josbph B Wourvt, aasoeiate prof ess o r Of 
cardiology in the echoed of medtebte and the hospital 
of Temple University, was honored on September % 
by members of the staff of ha heart aHafet who aittr- t 
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tained km at a testimonial dinner in the Hotel 
Sylvawa. Dr Wolffe, who has passed many years m 
research into the oaneee and treatment of heart dis¬ 
ease, returned recently from a tour of this country 
and South America, having visited leading heart 
clinics. 

The Frank M. Meyer Medal for distinguished 
services in the introduction of new plants to America 
has been awarded to Allison V Armour, of New York 
The presentation was made on August 24 by Dr Gil¬ 
bert Grosvenor, president of the National Geographic 
Society, on board Mr Armour’s yacht Utowana, which 
was anchored off Beinn Brheagh, Nova Scotia, the 
summer residence of Dr and Mrs Grosvenor The 
medal was awarded for the senes of eight expeditions 
which Mr Armour has made on his yacht to bring 
from foreign countnes useful and ornamental plants 
to ennch the farms and gardens of the United States 

The Royal Geographical Society of Antwerp 1ms 
awarded its Gold Medal to Mr Bertram Thomas, in 
recognition of bis exjilorations m Arabia 

Thb Planck Medal has been awarded by the Phys¬ 
ical Society of Berlin to Dr Arnold Soramerfeld, of 
the University of Munich 

The Academy of Sciences at Vienna has awarded 
the Frits Pregl Prize for microchemistry to Dr Fried- 
nch Feigl, and the Wegscheider Pme to Dr Philipp 
Gross Both recipients are docents in the University 
of Vienna 

Da Bernard Sachs, of New York, has been elected 
president of the International Congress on Neurology 

At the annual meeting of the Mt Desert Island Bio¬ 
logical Laboratory, the following officers were elected 
President, Clarence C Little, vice-president, Duncan 
Starr Johnson, treasurer, David 0 Rodick, secretary 
and director of the Weir Mitchell Station, W H 
Cole, director of the Dorr Station, R L, Taylor, and 
honorary director, Herbert V Neal The following 
members were added to the board of trustees W H 
Cole, R W. Hegner, E, K. Marshall, Jr, S 0 Mast 
and H W Smith. New members of the corporation 
are: A. L. Grafflin, P. L* Johnson and D. O Rodick 

Glenn L. Martin, aircraft manufacturer, of Balti¬ 
more, has been selected to open the sixty-seventh 
cession of the Royal Aeronautical Society on Septem¬ 
ber 16, as the Wilbur Wnght Memorial lecturer, it 
was announced on August 26 Mr. Martin will ad¬ 
dress the society on “The Development of Aircraft 
Ifanufsuturing” in the aeronautical section of the 
South Kensington Museum, with the permission of 
t the doctor, Colonel Sir Henry Lyons, and a dis- 
OUflribn will follow the address. At the meeting of 
Aeronautical Society Mr. Martin will pre¬ 


sent the Darnel Guggenheim Medal to Dr Frederick 
W* Lanohester, British aviation engineer and aero¬ 
dynamic expert, m recognition of his service towards 
the advancement of aeronautics in developing his 
theory of flight based on the vortex theory 

Dr. Frederick G Cottrell, formerly director of 
the U* S Fixed Nitrogen Research Laboratory, re¬ 
cently delivered a lecture at the Senpps Institution 
of Oceanography on “Research Work of the Fixed 
Nitrogen Research Laboratory of the U S Depart¬ 
ment of Agriculture ” 

Dr. Leslie T Webster, of the Rockefeller Insti¬ 
tute for Medioal Research, New York, delivered a 
senes of three lectures on epidemiology before the 
Pacific Northwest Medical Association at its recent 
Seattle meeting 

Dr Allen F Stone has been Appointed head of 
the department of surgery at the University of Mary¬ 
land and has also become surgeon-in chief of the 
James Lawrence Reman Hospital for the Crippled, 

Dr, Joseph S Illick, formerly state forester of 
Pennsylvania, has been appointed head of the depart¬ 
ment of forest management of the New York State 
College of Forestry at Syracuse University 

Appointments to the faculty of the Duke Univer¬ 
sity School of Medicine and Duke Hospital include 
Dr Bayard Carter, professor of obstetrics and gyne¬ 
cology, and Dr Edwin C Hamblen, associate pro¬ 
fessor of obstetrics and gynecology 

Dr Vxboinxus Elholm Brown has been appointed 
professor of biology and chairman of the department 
at Bethel College 

Dr. Helen Miller, of Johns Hopkins University, 
has had her National Research fellowship in zoology 
renewed and will spend the coming year m the depart¬ 
ment of zoology at Yale University Dr Daniel 
Raffel, a National Research fellow in the department 
of genetics of the Johns Hopkins University, has 
been reappointed and will continue his work also at 
Yale University 

Dr. Alvin R Lamb, of the Wisconsin Agricultural 
Experiment Station, has accepted a position as bio¬ 
chemist m the U. S Public Health Service He will 
join the staff of the Leprosy Investigation Station at 
Honolulu on September 1 to work on biochemical as¬ 
pect* of the pathogenesis of leprosy 

Mr. Dudley Moulton has resigned as horticultural 
commissioner for the City of Los Angeles to aoeept 
the appointment as state director of agriculture in 
California. 

Catherine C Steele will become lecturer in 
agricultural chemistry and physics at the Hortieul- 
College, Swanley, Kent, England. 
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Db. Laignel-Lavastine, senior physician to the 
Hopit&l de la Pitie, and secretary of the International 
Society of the History of Medicine, has been nomi¬ 
nated professor of the history of medicine m the 
Pans faculty in succession to Professor Mcnetner 

Lord Ilchester and Professor J {Stanley Gardiner 
have been elected trustees of the Bntish Museum 
They succeed Lord Ullswater and Lord Chalmers, re¬ 
spectively 

Db William R Amberson, professor of physiol¬ 
ogy at the University ot Pennsylvania, sailed for 
Germany last week He will work m the labora¬ 
tory of Professor Rudolf Hoeber m Kiel during the 
coming semester 

Da W R Jillson, director and state geologist of 
the Kentucky Geological Survey, was appointed on 
August 28, by Governor Flem D Sampson, delegate 
to represent the Commonwealth of Kentucky at the 
International Geographical Congress which meets in 
Pans from September 16 to 24 Dr Jillson, accom¬ 
panied by Mrs Jillson, sailed early m September 
He will also represent the Kentucky Geological Sur¬ 
vey, Syracuse University, the University of Washing¬ 
ton and the Kentucky Academy of Science Dr JiU- 
son will read a paper before the congress on “The 
Geography of Kentucky 99 

Mb Raymond C Shannon, who worked on Dip- 
tera m the U S National Museum some years ago 
and has since been continuing with mosquito work m 
Brazil under the International Health Board, returned 
to Washington on August 3 and will be in the United 
States for about six months Mr Shannon will spend 
most of his time m the study of mosquitoes 

Db Rosgoe W Teahan, medical director of Jeanes 
Hospital for the treatment of cancer in Philadelphia, 
has retumod from a six weeks’ tour for the study of 
cancer m medical centers of Europe 

Under the will of the late Payne Whitney, who left 
an estate valued at $200,000,000, the following insti¬ 
tutions received legacies The New York Hospital, 
$21,091,593, New York Public Library, $7,230,531, 
Cornell University, $3,286,605, Nassau Hospital, 
$657,321, Groton School, $1,314,642, and to trustees 
for charitable and educational purposes, $30,236,766 

The Barker Foundation of Chicago has made a 
grant for research by Robert H Gault, of Northwest¬ 
ern University, during a period of five years begin¬ 
ning on September 1 The work relates to the sense 
of touch and the possibility of extending its useful¬ 
ness as a medium for learning to interpret and to use 
spoken language A grant for the same research 
through & two-year period, beginning on September 
1, has been made by the Illinois State Department of 
Pubbc Welfare. 


Undeb the will of Mrs Mary F W. Dickinson, 
$5,000 has been bequeathed to the New York Associa¬ 
tion for the Blind and $2,000 to the Chicago Nursery 
and Half Orphan Asylum. 

The American Hospital Association will hold its 
convention from September 28 to October 2 Dr 
Winford H Smith, director of the Johns Hopkins 
Hospital, will read a paper at the meetings 

The meeting of the American Public Health Asso¬ 
ciation opened on August 28 m Montreal, under the 
presidency of Dr Hugh S Cumnung, surgeon-general 
of the U S Public Health Service 

The German Society of Heredity will hold its meet¬ 
ing in Munich, from September 13 to 17 There will 
be a reception on September Id On September 14, 
a review will be delivered by Dr Paula Hertwig on 
“Artificial Production of Mutations and its Theo¬ 
retical and Practical Results,” followed by reading 
of papers A review by Dr Schwemmle-Erlangen on 
“The Relation between Cytology and Genetics in 
Oenothera Studies” will be given on September 15, 
followed by papers On September 16, there will be 
three reviews as follows von Verschuer on “Biolog¬ 
ical Basis of Human Multiple Births”, Siemens on 
“General Results of Human Twin Investigation”, 
Luxenburger on “Relation of Human Twin Investiga¬ 
tion to Medicine ” The reviews will be followed by 
papers 

The nineteenth annual meeting of the Indian Sci¬ 
ence Congress, according to Nature, will be held m 
Bangalore from January 2 to 8, 1932, under the 
presidency of Rai Bahadur Lala Shiv Ram Kashyap 
The following persons have been elected sectional 
presidents Agriculture, Mr G N Rangaswamy Ay- 
y&ngar, mathematics and physics, Professor Gonesh 
Prasad, chemistry, Professor P R Ray, zoology, 
Professor D R Bhattacharyya, botany, Dr Hara- 
prasad Chaudhun, geology, Mr Percy Evans, med¬ 
ical and veterinary research, Lieutenant-Colonel A D. 
Stewart, anthropology, Mr. J P Mills; psychology, 
Professor N S N Sastry 

The first Congress of Medical Geography will be 
held at Geneva in October The subject for discus¬ 
sion will be hepatic cirrhosis 

Thirty-seven countries were represented at the 
Berne Hygiene Exposition and International Con¬ 
gress on Neurology, which met at the University of 
Berne, from August 31 to September 5 Professor 
W Sachs, of New York, presided over the 1,200 dele¬ 
gates from America and Europe, The president of 
the Swiss confederation was honorary chairman 

The second International Congress of Tropical 
Medicine will be held in Amsterdam, Holland, from 
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September 12 to 17, 1032, under the presidency of 
Professor 6. Grgns. The mam subjects to be dis¬ 
cussed at the general session of the congress are 

(1) Avitaminoses with special reference to ben-ben, 

(2) yellow fever and 2b leptospiroses, (3) helminths 
with special reference to hookworms, and (4) malaria 
with special reference to blaekwater fever Special 
speakers havo been invited for each of the above 
subjects In addition to the general meeting, section 
meetings will be held at which there will be an oppor¬ 
tunity to discuss other subjects Persons desiring to 
participate in the congress should notify the general 
secretary, Professor E P Snijders, Institute of Trop¬ 
ical Hygiene, Amsterdam, Holland, not later than De¬ 
cember Jl, 1931 The subscription fee is one pound 
sterling (12 Dutch guilders), payable at the Ncder- 
landsche Bank, Amsterdam 

According to Industrial and Engineering Chem¬ 
istry, the van’t Hoff Fund, founded to endow investi¬ 
gators in the field of pure and applied chcmistrv, has 
available for 1932 approximately 1200 Dutch guild¬ 
ers Applications must be sent by registered mail to 
Het Bestuur der Komnklijke Akudcime van Weten- 
sehappen, bestemd voor de Commissie van het “van’l 
Hoff-Fonds,” Tnppenhuis, Klovemersburgwal, Ams¬ 
terdam, Holland, and must bo received before Novem¬ 
ber 1, 1931 Applicants should give a detailed ac¬ 
count of the proposed use of the grant and of the 
reasons upon which the claim is based Copies of 
papers resulting from the work must be sent to the 
committee, but may be published m any journal, with 
a note to the effect that the work was supported by a 
grant from the van’t Hoff Fund 

Before attending the meeting of the American 
Public Health Association in Montreal, Canada, an 
official delegation of physicians, representing the As¬ 
sociation of Medical Officers of Health of Great Brit¬ 
ain, is making a study of federal, state and municipal 
health organization and administration in the United 
States 

The trustees of the University of the Philippines 
have closed the college of dentistry “because disputes 


had destroyed the usefulness and efficiency of the col¬ 
lege" 

Ritter Hall, the new $120,000 laboratory at the 
Scnpps Institution of Oceanography, opened about 
September 1 The new building will make available 
an additional 14,000 square feet of laboratory space, 
which will augment the laboratory space m the library 
building and m the George H Scnpps laboratory 
building The new laboratory occupies a ground 
space of 46 by 100 feet and is three stones in height 
The first floor contains laboratories equipped with 
tanks for salt-water fish, a laboratory for photo¬ 
graphic purposes, a twelve-unit refrigeration depart¬ 
ment, m which salt bnne is maintained at an even 
temperature, a transformer vault, boiler rooms, a car¬ 
penter shop and workrooms 

A series of illustrated lectures will be delivered in 
the lecture hall of the Museum Building of the New 
York Botanical Garden at 3 30 as follows Septem¬ 
ber 5, “Microscopic Projection of Plant Sections," 
Professor W J Bomsteel, professor of botany and 
pharmacognosy at Fordham University, September 
12, “Flowers in Late Summer Gardens,” Mr Kenneth 
R Boynton, head gardener, September 19, “The Gar¬ 
dens of the World,” Colonel E A Havers, Septem¬ 
ber 26, “Color Photography m the Garden,” Mrs 
Jerome W Coombs, of Scarsdale, October % “Dahl¬ 
ias,” Dr Marshall A Howe, assistant director, Oc¬ 
tober 10, “Plant Distribution in Malaya,” Dr Elmer 
D Men ill, director-m*chief, October 17, “Autumn 
Coloration,” Dr A B Stout, dim 4 tor of laboratories, 
October 24, “Botanical Activities in the United 
States,” Dr John Hcndley Barnhart, bibliographer, 
October 31, “The Ancestral History of Some Living 
Plants,” Dr Arthur Rollick, paleobotamst; Novem¬ 
ber 7, “Autumn in the Garden,” Mrs Wheeler H 
Peckham, honorary curator, ins and narcissus collec¬ 
tions, November 14, “Some Edible and Poisonous 
Mushrooms from Maine,” Professor H Beaman 
Douglass, November 21, “A Botanist’s Rambles 
through the West Indies,” Mr Robert Hagelstew, 
honorary curator, November 28, “A Winter in Ber¬ 
muda,” Dr Fred J Scaver, curator 


DISCUSSION 


SUBMERGED PEAT BEDS AMONG THE 
APOSTLE I8LANDS 

I» Science for February 13, 1931, Dr L R Wil¬ 
son, of the University of Wisconsin, discusses evi¬ 
dences which seem to show a recent lower lake level 
in the western part of the Lake Superior basin The 
evidences consist of peat and overlying sand that was 
dredged from the bottom of the lake at two localities 
among the Apostle Islands. It is stated that the peat 
was brought up from a depth of 54 feet and was cov¬ 


ered by about 14 feet of lake sand It u stated, 
further, that upon analysis the peat was found to be 
very fresh and that the sand shows characteristics 
which indicate that it was deposited since the retreat 
of the last lee-sheet Dr Wilson ventures the opinion 
that the ooeurrenoe of this peat in the situation de¬ 
scribed “is not m accordance with our present ideas 
concerning the post-glacial hiatory of the region ” I 
would like to point out that, instead of being out of 
accord with our present ideas, the submerged peat 
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beds among the Apostle Islands appear to constitute 
by far the best evidence yet found m support of our 
present interpretation of the lake history 
Dr Wilson gives a reference to Dr Frank Lev- 
erett’s recent report on the “Moraines and Shore 
Lines of the Lake Superior Region” (U S Geological 
Survey, Professional Paper 154-A, 1920) In this 
paper, Dr Levcrett makes the statement that after 
the outlet of the Nipissing Great Lakes had become 
established at North Bay, Ontario, “ the differen¬ 
tial uplift raised the outlet at North Bay so high 
that the lake waters were brought up to the St Clair 
outlet at Port Huron By this nse any shore work 
done by the Nipissing Great Lakes south of the 
isobase that runs through the North Bay outlet would 
have been submerged and to a large degree obliterated. 
The original Nipissing beach is to be seen, if any¬ 
where, only in the extreme northeastern part of the 
Lake Superior basin The visible Nipissing beach is 
therefore, in the main, the product of the shore work 
after this rise, at a time when both the North Bay 
and the St Clair outlets were m use” (page 70) 

Thus, the original Nipissing beach marks the first 
stage of the Nipissing Great Lakes, and the visible 
beach (commonly called simply “the Nipissing 
beach”) marks the second stage The first stage had 
one outlet, and that was at North Bay, Ontario, the 
second had two outlets, for the gradual elevation of 
the land m the north backed the water up toward the 
south and finally caused an overflow into the St Chur 
River at Port Huron, Michigan Continued uplift 
finally diverted the whole discharge from North Bay 
to Port Huron, ending the Nipissing Great Lakes and 
inaugurating the present or post-Nipissing lakes. 

The Nipissing beach at North Bay has an altitude 
of 698 feet above sea-level Studies along the north 
shore of Lake Superior by A C Lawson in 1892 and 
by the writer in 1895 furnished data for drawing the 
lsobase of the North Bay outlet It runs west- 
northwest (about N 68° W) from North Bay and 
passes close to Masokama on the north side of Nipi¬ 
gon Bay This isobase cuts off about 50 miles of the 
present shore of Lake Superior in its extreme north¬ 
eastern part, and it is only in this stretch north of 
the isobase that the first or original Nipissing beach 
can now be seen Everywhere south of the isobase, 
the original Nipissing beach is submerged, and the 
visible shore line in that area is m reality the beach 
of tiie later, two-outlet stage Thus, southward from 
the lsobase the plane of the original Nipissing beach 
passes more and more deeply under the plane of the 
later or two-outlet stage. This relation of the two 
lake stages and of the beaches which represent them 
was well established in 1895, but the amount of sob- 
mssgence at any given place south of the isobase ha* 


5 remained unknown for lade of dearly defined art* 
dense. The submerged peat bed of the Apostle 
Islands appears to supply the first reliable evidence 
bearing on the depth of submergence of the original 
Nipissing beach. 1 

Knowing the characteristics of peat and the normal 
conditions of its growth, we seem justified in behav¬ 
ing, tentatively, that the peat described by Dr Wilson 
was formed at or very near to the level of the Nipis- 
smg Great Lakes during their first or one-outlet stage. 
Peat is formed mainly in dear, quiet waters free from 
notable disturbance and from all sedimentation, 
whether by wave action and shore currents or by 
streams It is, of course, conceivable that the peat 
in question was formed in a bog, in a dramless basin 
on a post-glacial land-surface, but it seems much 
more probable that it was formed m a lagoon dose 
to the lake shore of that time, protected from wave- 
and-currcnt sedimentation by a bar between it and 
the lake, and at the same time receiving no stream- 
borne sediment from the adjacent land From these 
considerations it seems probable that the submerged 
peat west of Sand Island lay very elose to the lake 
level of that tune, probably within a foot of it or less 

Dr Levcrett found that the plane of the two-outlet 
stage intersects the present lake surface about on a 
line running west-northwest from Washburn, Wiscon¬ 
sin, and meeting the north shore near Knife River, 

20 miles northeast of Duluth. From this line the 
imaginary plane of the two-outlet stage rises toward 
the north-northeast about sue inches per mile to the 
isobase of North Bay Dr. Wilson states that the 
peat locality is about one and one half miles west 
of Sand Island, which would place it about 15 miles 
northeast of the isobase of Washburn The plane of 
the two-outlet stage panes, therefore, over the peat 
locality about seven or eight feet above the present 
lake surface, or something like 62 or 63 feet above 
the peat, thus affording a tentative measure of the 
interval between the plane of the original Nipissing 
beach and the plane of the two-outlet beach at that 
particular place. 

If a line parallel to the isobase of North Bay be 
drawn through the peat locality and produced toward 
the southeast it passes over the northern part of Lake 
Michigan and the southern part of Lake Huron. 
These lakes are both 20 feet lower than Lake Su¬ 
perior, so that, if we assume, tentatively, that the 
' submerged plane of the original Nipissing beach 
passes uniformly through all three of the lake bama% 
this beach should be found at a depth of about 34 feet 
in the basins of La k es Michigan and Huron on the 

i The history of the Nlplering Great Lakes and 4be 
relations of their beaches and outlets are discus e rt in / 
TJ. S. Geological Survey, Monograph S3, dpjpt* XXtL ' 
especially pages 4S6~7 # 1910. J ”3^% 
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isobase of Dr Wilson’s peat locality in the Apostle 
Islands 

In the Lake Huron basin the isobase of the peat 
locality produced from Lake Superior passes roughly 
40 miles north of the zero or hinge-line of the north¬ 
ern uplift At and Bouth of this line there appears 
to have been little or no uplifting of the land since 
the beginning of the Nipissing Great Lakes, so that 
in this interval, or more probably in the southern 
part of it, the uplift died out, and the plane of the 
original Nipissing beach meets the subaqueous slope 
or, it the depth of the basin permits, becomes hori¬ 
zontal at the hinge line and continues southward in 
that attitude The depth of the submerged horizontal 
stretch is not now known, but seems likely to be near 
40 or 45 feet 

In the Professional Paper referred to above (pag(*s 
71-2), Dr Loverett refers to G R Stunt/s finding 
of submerged tree stumps in place at the mouth of 
fit Louis River west of Duluth In the area south¬ 
west of the Washburn isobase, the plane of the beach 
of the two-outlet stage passes below present lake level 
The drowning is probably 12 to 15 feet at the river’s 
mouth Since the slow uplift turned the narrow 
strait at Sault Ste Mane into a nver, the level of 
Lake Superior has been controlled by that barrier 
Its isobase, parallel with that of the North Bay out¬ 
let, strikes the north shore near Grand Portage Bay, 
Minnesota In the whole area south of this line the 
shores of the lake are now undergoing progressive 
drowning If the submerged peat west of Sand 
Island lies close to the level of the onginal Nipissing 
beach this fact affords a more accurate basis for the 
study of many interesting problems relating to the 
history of the Nipissing Great Lakes The occur¬ 
rence of the submerged peat in the Apostle Islands 
is deeidedly in accord with our present knowledge of 
the post-glacial history of the region 

Frank Bubsley Taylor 

Fort Wayne, Indiana 

NORTH AMERICAN PHYLLOPODS 

In Science, February 27, 1931, Mr C H Behre, 
Jr, has presented some interesting questions concern¬ 
ing the zoogeography, ecology, and natural history 
of Branrhtnecta His paper has prompted the fol¬ 
lowing notes and discussion 

The occurrence of Branrhtnecta coloradensts at 
high altitudes is not necessarily an index of relation¬ 
ship. If the speeies in question had resulted from 
notation since the glacial epoch, it should be related 
morphologically to the species B, paludosa of the 
Arctic* The genus Branchtnceta has representative 
members in Brazil, Patagonia, Russia, Hungary, Aus- 
Asia Minor, Mongolia, Tibet, United States 


and the circumpolar regions of the north and south. 
In all, about thirteen species are now known, five of 
which occur in North America The relationships 
of the various species have not been adequately con¬ 
sidered However, there is no more reason to believe 
B coloradensts morphologically related to B paludosa 
of the arctic than B granulosa from Patagonia, B 
packardt from Colorado, or B fernx of Russia, Hun¬ 
gary and Asia Minor 

In a recent paper 1 I have shown the distribution of 
the two continental species of Strcptocephalus Since 
that time I have collected S seaht m small pools in 
the jungle between Jalapa and Vera Cruz in the 
Htate of Vera Cruz, Mexico S sealn is now known 
northward as far as Medicine Hat, Alberta and south¬ 
ward to the tterra caltente of Vera Cruz, Mexico 
The ranges of the two continental species overlap on 
the central plateau, but the remarkable thing ecologi¬ 
cally is, that, as yet, the two species have not been 
taken together in the same pool 

Thamnocephalus platyuru*t, Streptocephalus tex - 
anus, and Apus acquahs f were taken near Cerritos, 
San Luis Potosi, Mexico, m a roadside pond on June 
2, 1930 Leptesthena complextmanus was obtained 
on May 14, 1930, in pools of the Lago de Texoco in 
the Federal District, Mexico A species of Apus 
found m the same region is, according to the peons, 
used as food during the occurrence of the phyllopod 
in the winter months 

Concerning the question raised by Mr Behre of 
the method of establishment of a phyllopod fauna, it 
should be noted that probably all phyllopod eggs can 
withstand desiccation Many possibilities exist for 
transportation of eggs Wad mg birds, turtles, mam¬ 
mals including man, are possible transporters We 
do not know, as yet, whether or not the eggs of 
phyllopods are viable after passing through the in¬ 
testinal tract of vertebrate animals Many species of 
entomostraca have been reared from mud obtained 
by travelers in foreign lands G O Sars has written 
several papers on entomostraca obtained in this man¬ 
ner 2 This suggests the means by which ponds may 
become stocked with fairy shrimp and other ento¬ 
mostraca. 

My observations with Eubranchipus vemahs lead 
me to believe that death normally occurs shortly after 
breeding The males die first, and ibis is the probable 
explanation of the statement so often found in the 
literature on various speeies of Phyllopoda the male 
of this species is unknown A resting period of un¬ 
known length is necessary before the eggs ean batch 
Thereafter the appearance of the fairy shrimps is 

1 B, P. Crasser, Oec Pap Hue Zoo\ Uaiv. Midi., No 

air, 1930 

>G. O Sara, S9cr Vidensh Christiania, 93, 8. 1-30. 
Arch. Naturv., 18, No. 2, 1-17. Ibtd, Ne 3, 1-81. 
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governed ecologically by factors such as temperature, 
rainfall, and the chemical constituents of the environ¬ 
ment In somo instances drying of the eggs appears 
necessary 

It may be of interest to note that m the collections 
of the University of Michigan Museum of Zoology 
there are some specimens of Branchtnecta coloradenst$ 
taken from a hollow m a boulder These were ob¬ 


tained on Sept 14, 1816, at Este* Park, Colorado, 
at an elevation of 8,000 feet 
It is quite apparent that the phyllopods are aoo- 
geographioally unruly Ecologically they are pro¬ 
foundly interesting, and they certainly merit, as Mr 
C H Behre, Jr, says, a detailed study of their life 

lustory Edwin P Crbaser 

University or Michigan 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A TECHNIQUE FOR FIXING AND REMOVING 
CHICK BLASTODISCS AND EMBRYOS 
FROM THE EGG SHELL 

Fob some time I have been looking for a simple, 
rapid and effective method for removing blastodiscs 
and embryos from the egg shell which might be used 
both by the technician in making up quantities of 
whole mounts or serial sections, and one which can 
be readily acquired by students m the elossroom who 
have had very little or no training in handling such 
delicate objects. The method outlined by Dr M F 
Guyer in his "Animal Micrology” (p 127) is very 
good, but in order to use it the worker must have had 
considerable experience Because of this I have found 
it impracticable to use m the classroom when both 
tune and material are limited 

The technique outlined by Dr C E McClung m his 
"Handbook of Microscopic Technique” (p 213) is 
the best I have so far been able to find, but m using 
the formal-nitric fixative recommended (three parts 
ten per cent formalin to one part ten per cent mtno 
acid) I experienced difficulty in removing the vitelline 
membrane, and also m washing the blastodisc free 
from yolk. The length of time required by the 
McClung method for the fixative to act sufficiently to 
permit the removal of the blastodiscs or embryo was 
from fifteen to twenty minutes During the past year 
and a half I have prepared several hundred whole 
mounts and serial sections of blastodiscs and em¬ 
bryos. By modifying the formal-mine fixative sug¬ 
gested by Dr McClung from three parts of 10 per 
cant formalin and one part 10 per cent, mtnc acid 
to four parts of 10 per cent formalin and one part of 
20 per cent mtnc acid, I have found that I can 
remove as many as sixty blastodiscs or embryos up 
to ninety-six hours' incubation withm an hour and a 
half with the aid of an assistant, whereas the original 
method as outlined by Dr McClung required from 
four to five hours to prepare the same number. Com¬ 
parative studies of tissue fixed by the two different 
concentrations of the fixative did not reveal any dif¬ 
ferences in their effect upon cell structure. 

The following is a summary of the procedure I 
followed: 


(1) Incubate the egg to the desired stage 

(2) Remove the egg from the incubator to a finger- 
bowl filled with normal salt solution (Seven to nine 
grams NaCl per liter of distilled water) 

(3) Using a pair of small forceps and curved scis¬ 
sors, remove the upper part of the egg shell to expose 
the blastodisc or embryo 

(4) Flood the blastodisc with several drops of the 
formal-nitric fixative Remove the coagulated albu¬ 
men and apply more of the fixative Repeat this 
operation until the blastodisc is free from albumen 
When all of the albumen is removed flood the blas¬ 
todisc or embryo with the fixative and permit it to 
act for from one half to two minutes 

(5) Cut around blastodisc with curved senwors. 

(6) By inserting a section lifter into the yolk under 
the blastodisc, lift the latter and transfer it to a 
Syracuse watch-glass filled with normal saline Agi¬ 
tate the salt solution until the blastodisc is washed 
free from the yolk, and then transfer it to a watch- 
glass of fresh salt solution 

(7) Remove the vitelline membrane by grasping 
its free edge with forceps and move the membrane 
gently back and forth until it becomes free 

(8) Transfer the blastodisc, washed free from yolk 
and vitelline membrane, to a duh of Worebprter’s 
fluid 1 (Nine parts ten per omit formalin saturated 
with mercuric chlonde to eleven parts glacial acetic 
acid.) It is desirable to place about a quarter of on 
inch of the fixative in a rather large flat-bottomed dish 
in order that the embryonic tissue being fixed wilt 
lay flat 

(0) Place the tissue in seventy per cent, alcohol 
containing iodine colored to that of port wine to 
remove the corrosive sublimate. (Three to ten bout*} 

(10) Preserve m fresh seventy per cent. alcohol 
until ready for use. 

Maas M. Krona 

Dxr AETUXNT or Zoo UWT, 
tJwrastVT or Mhnruon 


i Fixatives other than Werebester's may he need if 
demred, but for total 
able tinea ft has a 
rather than brittle as 
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A HEATING-HUMIDIFYING DEVICE FOR 
INCUBATORS 

Thb apparatus described herein is believed to All a 
long-felt want in biological laboratories for a cheap 
and efficient heating and humidifying unit for incu¬ 
bators The original unit cost approximately $12 00, 
including the six-inch fan It has been in constant 
use for several months m an incubator of forty cubic 
feet capacity used for insect rearing work and has 
given complete satisfaction 

The chief features of the apparatus may be summed 
np as follows (1) Heating, humidifying and circula¬ 
tion of the air m the incubator are all taken care of 
by one compact unit (2) Any reasonable tempera¬ 
ture above that of the surrounding atmosphere muy 
be automatically maintained as accurately as the 
thermoregulator used will permit (3) Any relative 
humidity above that of the surrounding atmosphm 
up to 05 per cent may be maintained automatically, 
and independent of variations outside (4) The tan 
in the unit maintains sufficient circulation in the incu¬ 
bator to insure uniform conditions throughout ("0 
The maintenance and regulation of the hunmlity is 
independent of the heating device and may be used to 
maintain a constant humidity while the temperature 
is allowed to vary 

The unit, as illustrated m the diagram, consists of 
a metal box about three feet long and eight inches 
square, and open at both ends The bottom opening 
is at the side and is made round to accommodate the 
blades of a six-inch electric fan, F This fan oper¬ 
ates constantly at a reduced speed The heating unit, 
R, consists of a coil of resistance wire wound to three 
hundred watts and surrounded on the sides by an 
asbestos easing. This is connected to the electric 
service through an electric thermoregulator, which 
^xpay be placed in any suitable place in the incubator 
Above this and supported on brass rods is a sig-zag 
porous ootton wick, W Water drips on the top of 
this wide from a tube connected to an inverted bottle 
which testa os the top of the incubator or in any 
convenient place which is slightly above the unit. 
The water thus fed to the wick is earned off to the 
incubator by evaporation in the air current produced 
fay the fan Water can only leave file bottle as air 
is admitted. The admittance of air is governed by 
fife valve, V. This is made from old carbureter 
parts and u opened and dosed by the contraction 
and expansion of strands of human hair, H, the 
same as used to activate the hand on a standard by- 
SfOgttph' Adjustment is made by the screw, S, and 
percentage humidity determined by testing with 
• bygrogrtaph or wet and diy bulb thermometer 
tJ mm small overflow to take care of any surplus 

• - i* 1 


water which may oome down, caused by the valve 
opening wide when the door of the menbator u kept 
open unduly long and the air in the incubator has 
become dry. 



A more complete description of the apparatus with 
photographs will be published later along with hygro- 
thermograph charts indicating the capabilities of the 
instrument To date the tests it has been possible to 
give the apparatus have been somewhat limited, dne 
to the necessity of keeping it in constant use for a 
particular type of work. It has, however, demon¬ 
strated its ability to maintain an even humidify of 
over 90 per cent, when the room humidity was as low 
as 40 per sent., both with and without constant heat. 

Gnomm Wmun 
A. B Baum 

Pajuaim Lavoeatoby, Evtomolooicai. 

Slaves, Doioviov Dmuanan* ar 
Aamonuruu, Bxuwitu, 
dvr .mo, Casasa 
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SPECIAL ARTICLES 


COMBINATION OP BACTERIAL POLYSAC¬ 
CHARIDES AND COLLODION PAR¬ 
TICLES AS ANTIGENS 
Preliminary Report 

Lokb and his associates 1 have shown that the ad¬ 
sorption of proteins by collodion particles makes 
possible the use of certain phvsieo-chemical methods 
that can not be applied to protein m solntion .Tones* 
demonstrated that collodion particles coated with 
various proteins are agglutinated by their specific 
antisera Freund 3 * studied the adsorption of diph¬ 
theria and tetanus toxin and antitoxins on the sur¬ 
face of the collodion particles Further w ork done 
by Dr Freund, of the ITenrv Phipps Institute, and 
ourselves with the adsorption of bacterial polvsao- 
chandes on the surface of collodion particles and the 
agglutination of them by immune sera proved that 
its homologous polysaccharides were also adsorbed 
by the collodion particles as were the toxin and anti¬ 
toxin Polysaccharides, as such, when injected have 
not proven to result in antibody formation Many 
have assumed that fairly complex nitrogenous sub¬ 
stance had to be a part of the polysaccharide com¬ 
bination to make these antigenic It occurred to tis, 
however, that this might not be necessary and that 
combinations might be prepared which may owe their 
antigenic properties to a physical basis or arrange¬ 
ment rather than to an organic chemical combination 
(I am aware of Langmuir's idea of the chemical 
nature of adsorption in colloids ) 

The collodion particles are mixed with anthrax 
polysaccharide w a dilution of 1-100, (this poly¬ 
saccharide contains 0 03 per cent N) cooled for five 
minutes and washed four times with salt solution, 
centrifuging each time for 10 minutes This heavy 
suspension of particles was standardized (by turbid¬ 
ity) to an approximate concentration of 5,000,000,000 
per cc Agglutination tests were made in test-tubes, 
diluting the serum up to 1-04 and adding an equal 
amount of the collodion particle suspension Incu¬ 
bated for 2 hours at 37° C The reading was checked 
with a hanging-drop under the microscope Proper 
controls were made with non-homologous polysaccha¬ 
ride adsorbed to the collodion particles, as well as 
using normal horse serum and other heterologous sera 
for the agglutination test. We obtained specific 
agglutination m a dilution of 1-32 and sometimes in 
a dilution of 1-64, with the collodion particles ad¬ 
sorbed with anthrax polysacehande and its specific 
antiserum 

1 J. Loeb, “Proteins and the Theory of Colloidal Be 
havkr,” 1922. 

• F 8 Jones, Jour . Exper Mod,, XLVL 303 (1927)* 
Ibid* XLVHI, 183 (1928) 

* J. Freund, Proeood 8oe . for Exper. Btol, f Mod , 
J9S0, XXVIII, 86. 


For our immunisation experiments, several com¬ 
binations of adsorbed substances to the eollodion 
particles were prepared 

(1) Collodion particles Adsorbed with 1 per cent 
anthrax polysaccharide 

(2) Collodion particles adsorbed with normal horse 
scrum, washed 4 times, then adsorbed with anthrax 
polysacehande 

(3) Collodion particles adsorbed with anti-anthrax 
globulin, washed, and then adsorbed with anthrax 
polysaccharide 

(4) The washed precipitate of anti-anthrax globu¬ 
lin and anthrax polysaccharide, without collodion 
particles 

In the first case, we wanted to find out the results 
of the polysacehande alone adsorbed to the particles 
In the second case, normal horse serum adsorbed 
first, washed 4 times, and then the polysacehande, 
hoping to find out the effect of a foreign protein and 
a polysaccharide combination, and lastly adsorbing 
specific antiserum first, then washing, and followed 
by the specific polysacehande with the object of 
increasing the amount adsorbed according to the find¬ 
ings of Freund in working with diphtheria toxin, 
where he found that collodion particles, treated first 
with antitoxin and then with toxin, were slightly but 
definitely more toxic than particles treated with toxm 
alone As controls, rabbits were immunized with the 
suspended washed specific antibody precipitate ob¬ 
tained from immune serum and its specifie carbo¬ 
hydrate It was not thought necessary to try rabbits 
immunized with polysaccharide solution alone, as 
other investigators as well as ourselves have failed 

The rabbits wero immunized by injecting intra¬ 
venously 0 5 co, 1 0 cc and 10 cc on consecutive days 
and rested for 5 days A second and third senes 
were made increasing the dose to 3 cc Seven days 
later they were tnal-bled and agglutination and pre¬ 
cipitin tests were made The results are given in 
Table I 

The venation in titer of the different senes is 
thought to be due to vanation m the response of the 
individual animal, although the animals injected with 
the antibody precipitate seemed to give higher value 
For the present we are not giving special significance 
to this finding The third senes also seems to be bet¬ 
ter than the first. 

To ascertain if the foreign protein in the second, 
third and control senes had given anti-horse anti¬ 
bodies, specific horse precipitin was tested for and 
positive reaction found in all the rabbits injected, 
except those which received eollodion particles and 
polysacehande alone. The presence of specific anti* 
hone precipitous demonstrate that the msteriel «dr 
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TABLE X 

Agglutination Tests with Serum or Babbits Immunized with Collodion Particles Adsorbed with Anthrax 

Polysaccharide and other Combinations 


Injected with 


Babbit No 


C particles and 
anthrax SSS 


C particles and 
an turn tli rax 01 
ami anthrax SSS 


C particles and 
normal horse se¬ 
rum and anthrax 
SSS 


Anthrax 01 anthrax 
SSS ppte 


6704 6705 6706 6707 6708 6709 6713 6714 6715 6710 6711 6712 


g V* 

Eg VS 

I* v 16 

13 1/32 

ft 1/64 


4 4 

4 3 

4 e 

4 1 

2 0 


3 4 
2 4 
2 4 
1 2 
0 2 


4 3 
4 8 
4 2 
4 1 
2 0 


4 4 4 
2 3 4 
13 2 
0 2 1 
0 0 0 


4 4 4 
4 4 4 
4 2 4 
10 3 
0 0 1 


Incubated over night in water bath at 37° C 

sorbed on the particles is available for stimulating 
antibody response 

These results may offer an explanation of why poly¬ 
saccharides and other substances (of the class of 
haptenes) are not antigenic when injected alone m 
solution m the body The collodion particles pioude 
an enormously increased surface to the polysaccharide 
(haptene) and make them available in a different 
physical form on injection Other factors no doubt 
come in 

Further work is being done on many of the prob¬ 
lems here suggested, especially in finding other col¬ 
loids which may be employed foi the same purpose, 
as well as the immunization of different animals with 
various bacterial polysaccharides Work is in prog¬ 
ress with the protection of mice against pneumococci 
with the specific carbohydrate to collodion particles 
At the some time we have adsorbed several poly¬ 
saccharides in the same collodion particles with the 
hope of forming a multiple antigen The result of all 
this work will be published later 

Josi Zozaya 

Multord Biological Laboratories, 

Sharp A Dohme, 

Glenolden, Fa 

LIGNIN AS A NUTRIENT FOR THE CULTI¬ 
VATED MUSHROOM, AGARICUS 
CAMPBSTRIS 

The cultivated mushroom, Agaricus eampestns, in 
common with other fungi, must obtain all the nu¬ 
trients necessary for its growth and reproduction 
from the organic matter of the substrata upon which 
it grows, this organic matter also serving as a source 
of energy Horse manure is commonly used as the 
source of organic matter for the cultivation of the 
mushroom, although recently attempts have been made 
to replace this manure by composts of so-called “arti¬ 
ficial manure” prepared from straw and other plant 
residues, itom peat, etc. The chief point to be con¬ 


sidered m the use of manuro or composts of plant 
residues is that, in order to obtain a fair growth of 
the mushroom, the manuie and residues must first be 
thoroughly composted, this process lasts, under favor¬ 
able conditions, from 4 to 12 weeks The microorgan¬ 
isms active in the composts bring about a number of 
chemical changes in tho various organic complexes, 
these can be briefly summarized as a reduction of the 
water-soluble substances, of the hetmcelluloscs and 
cellulose, and an increase in the lignin, ash and pro¬ 
tein content 

The problem is to determine which of these chem¬ 
ical constituents in the compost form the nutrients for 
the mushroom, whether all the organic complexes are 
attacked alike, or whether some are acted upon to the 
exclusion of others This problem is both of theo¬ 
retical interest and has considerable practical appli¬ 
cation 

It is known, from studies of the activities of wood- 
destroying fungi, that some organisms attack the cel¬ 
lulose of the wood, but not the lignin, while a few are 
capable of attacking the lignin as well as the cellulose. 
With the exception of these wood-destroying fungi, 
very few organisms are known so far capable of de¬ 
composing lignin and using this material as a source 
of energy and as a nutrient material Although 
lignin has been shown to be generally much more 
resistant to decomposition by microorganisms than 
celluloses and hemicelluloses, as shown by its relative 
persistence in composts, peat bogs and soil, it still 
undergoes some decomposition, especially under 
aerobic conditions, otherwise the whole surface of 
the earth would soon be covered with lignin, since 
all plant residues, with the possible exception of the 
algae, contain from 5 to 30 per cent lignin 

In order to illustrate the changes that take place 
in the composting of stable manure, a typical analysis 
of a compost of horse manure is given Table I. If 
one a s s ume s that the concentration of the mineral 
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TABLE I 

Changes in the Chemical Composition or Horse 
Manure produced bt Microorganisms in the 
Process or Composting 


Chemical constituent 

Fresh 

manure 

Compost Compost 
27 days 108 days 
old old 

Total nitrogen 

158 

2 05 

2 62 

Ether eoluble portion 

185 

128 

0 70 

Cold water soluble portion 

4 45 

6 64 

611 

Hot water soluble portion 

2 95 

7 43 

3 85 

HemieeUuloses 

18 84 

15 26 

11 74 

Cellulose 

27 41 

20 41 

12 00 

Lignin ~ 

17 69 

19 98 

22 30 

"Water-insoluble protein 

8 25 

11 50 

13 56 

Ash 

12 51 

17 80 

25 50 


constituents of the manure increase in inverse propor¬ 
tion to the reduction of the organic constituents, the 
•doubling of the ash content of the compost within 108 
days indicates a reduction of the total organic matter 
to one half of the original material Of the four most 
important groups of chemical complexes of the ma¬ 
nure^ namely, the heimcelluloses, cellulose, lignin and 
protein, the first two diminished in relative concentra¬ 
tion, especially the cellulose, while the last two in¬ 
creased m proportion It is these two complexes, 

TABLE II 

Decomposition or the Various Chemical Constitu¬ 
ents or Fresh and Composted Manure bt 
Agaricub campbstris 


Fresh manure Composted manure 


Chemical 

constituent 

Proximate 
composition 
per cent 
of dry 
material 

Total amount 
in culture per 
cent of original 

UlM 

n* f! 

Total amount 
in culture per 
cent of original 

Control Culture Control Culture 

Total material 


.. 

94.0 



90 6 

Total nitrogen 

144 

165 

107 2 

15 

16 

96 0 

NHr-N per cent 







of total N - 




27 

5.2 

192 6 

Ether-soluble 

23 

14 

57 2 

07 

06 

72 9 

Hot water solu- 







b 1 e organic 







matter 

50 

119 

199 3 

36 

10 5 

264 7 

Water soluble 







nitrogen per 







cent of total 







nitrogen 

25.3 

40 0 

„ „ 

15 2 

39.4 

_ 

HemieeUuloses 

18.6 

14,4 

72.8 

71 

6.6 

83.2 

Cellulose « 

207 

20.8 

945 

14.8 

16.7 

101.9 

lignin - „ M 

20.0 

15.7 

788 

20.8 

14.8 

645 


namely the lignin and the protean, which are used 
predominantly by the mushroom fungus for their 
growth and activities, as shown in Table II* 

It is important to note that, as a result of the 
growth of Agartcus campeatrts upon fresh and com¬ 
posted manure (these experiments were carried out 
by inoculating sterilized manure with pure cultures of 
the organism), there was very little reduction in the 
total weight of the compost, the actual loss was only 
6 to 9 4 per cent of the original material This re¬ 
duction is only apparent, since the mushroom fungus 
synthesizes an extensive quantity of mycelium, which 
compensates for a large part of the organic matter 
of the compost which has been lost through decom¬ 
position This is illustrated by the marked increase 
of the water-soluble organic matter and the nitrogen 
as a result of the growth of the fungus, the increase 
in these complexes is due entirely to the fact that over 
40 per cent of the mycelium of the fungus, on a dry 
basis, is water soluble 

Of the more important organic complexes, the cellu¬ 
lose was either not attacked at all by the mushroom, 
as in the case of the composted manure, or reduced 
only to a limited extent The hemieeUuloses were 
markedly reduced, especially in the fresh manure. 
The most striking phenomenon is observed in the 
reduction of the lignin, which forms the most abun¬ 
dant group of organic complexes in the composted 
manure and of which more than one third was decom¬ 
posed by the mushroom in 47 days. The reduction 
of the lignin in the composted manure accounts, in 
these experiments, for nearly 80 per cent of the total 
reduction in the weight of the original material 
There is no doubt that the protein of the oompost 
has also undergone considerable change, as shown by 
the increase in ammonia and in water-soluble nitrogen. 
The fact that the mushroom contains about &5 per 
cent total nitrogen, a large part of which is soluble 
in water, is responsible for this. 

One may, therefore* feel justified in concluding 
that Agortcus eampetirts feeds largely upon the lignin 
and protein of the manure and to a less extent upon 
the hemieeUuloses, cellulose and other complexes. Fur¬ 
ther, that the need for the composting of manure* in 
order to develop a favorable medium for the growth 
of mushrooms, consists in bringing about an enrich¬ 
ment in the lignin and protein content and possibly in 
a change is their chemical nature. 

A detailed discussion of these experiments and their 
bearing upon the problem of mushroom nutrition will 
be published later. 

Ssliuk A WaxIemt 
W.Nmsw 
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PLANT SCIENCES IN THE SHEFFIELD 
SCIENTIFIC SCHOOL 1 

By Professor RUSSELL H CHITTENDEN 

TALE UNIVERSITY 


As a noted English scientist, Sir Walter Fletcher, 
has said recently, "In the field of research the whole 
body of knowledge has been advancing so fast that 
the individual workers, at their various points on its 
growing borders, are in danger of becoming so far 
separated one from another in the very oourse of 
their advance as to lose the fertility that comes from 
the easy exchange of ideas and methods ” Hence, the 
value of such gatherings as this, by which workers in 
•penalised fields can compare methods and results, 
gain perhaps added enthusiasm and encouragement, 
'and go forth with renewed vigor in the prosecution 
of their own particular studies 

As a physiological chemist I like to think in broad 
terms of physiology as s study of the functions of 
JMng organisms, animal and vegetable; a study of 

1 An address delivered at the Conference for laves- 
tkntois Interested in the Chemistry and Physiology of 
.Blasts, at New Saves, Connecticut, Jane 0,1WL 


the functions of living matter irrespective of its 
origin Differentiation of these functions, aa we all 
know, u determined largely by the character of the 
methods that have to be followed in their study. 
Thus, we emphasize chemical physiology and physical 
physiology mainly because the functions concerned 
are explainable by chemical laws or by physical laws, 
their study involving on the one hand the intricate 
methods of the chemist, while on the other the methods 
of tho physicist are called for Again, we stress the 
terms animal and plant physiology, reoognizmg 
thereby the innate differences in function character*- 
istie of the two forms of life, understanding full well 
that in the higher forma individual functions can be 
Studied successfully only by different technical meth¬ 
ods applicable to eaeh typo. It ws talk shout physio¬ 
logical chemistry or biochemistry we are giving ex¬ 
pression to tho fact that owing to deepening knowl- 
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edge there is a large accumulation of ehenueal data 
of the greatest physiological importance and signifi¬ 
cance which chemistry has been, and still 1 % making 
available. Such data have value largely as they throw, 
light on, and help explain, physiological processes 
While to-day knowledge of plant physiology has 
progressed so far as to cover a wide field, with trained 
workers constantly contributing new facts and theo¬ 
ries based on experimental work of diverse character, 
it may not be amiss to look back to the days of simple 
things, when in this country experimental work— 
laboratory work—was almost an unknown quantity 
It is worth remembering that the first laboratory of 
physiology for the use of students in the United Status 
was established m 1871 at the Harvard Medical 
School, while the first laboratory of physiological 
chemistry for instruction and research m this country 
was started here at Yale, m the Sheffield Scientific 
School, in 1874 In this same year, Sir Michael 
Foster, at that date a young instructor in University 
College, London, began the teaching of practical 
physiology and rudimentary physiological chemistry 
in England, his being the first laboratory course in 
these subjects offered m that country 
From these statements it is obvious that experimen¬ 
tal work in physiology could have had few followers 
fifty years ago in the United States Chemical labora¬ 
tories, however, were much more numerous, and 
experimental work along chemical lines was gaining 
rapid headway at various educational centers, and 
consequently such work as had been attempted m 
plant physiology was essentially of a chemical char¬ 
acter Here at Yale the first appointment made in 
plant physiology was in 1846, at the time when what 
is now the Sheffield Scientific School was started 
The incumbent of the professorship then established 
was John Pitkin Norton, and the appointment read 
“professor of agricultural chemistry and animal and 
plant physiology ” It is apparent from the title that 
he was in reality professor of scientific agriculture, 
but his training m chemistry and in botany had been 
unusually broad and thorough for those days For 
several years he had worked in chemistry at Yale with 
Silliman and he had spent one year at Harvard 
After this preliminary training, he was two years with 
Professor Johnston in the laboratory of the Agricul¬ 
tural Chemical Association at Edinburgh and a year 
in the laboratory of Professor Mulder at Utrecht 
Probably no American at that date had ever enjoyed 
such opportunities for scientific training in agricul¬ 
ture as he had experienced. 

While abroad, he had made several contributions— 
the result of original work—to the British Association 
at Cambridge which had attracted much favorable 
comment Most noteworthy was his study of the oat 
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presented to the Highland Agricultural Society of 
Scotland, for which he received the prise of fifty 
sovereigns offered for the best piece of work on the 
subject This paper was republished in the American 
Journal of Science, its scope being indicated by the 
following quotation “Commencing with the young 
plant, he followed it through its successive stages of 
growth and development to its maturity, the many 
analyses giving the composition of the oat from the 
different parts of the plant separately, vte, the leaf 
above and below, the stalk, the knots, the gram, etc, 
besides the organic constituents of the gram ” This 
without doubt was the most thorough chemical inves¬ 
tigation of the oat ever made up to that date 

Norton came to New Haven with the expectation 
that he would be able to devote much of his time and 
energy to original investigation, for which he was so 
admirably fitted, but on returning to America he 
found himself obliged to play the part of a pioneer 
if he would help forward the development of scien¬ 
tific agriculture m this country Unfortunately after 
five years of arduous work his career was suddenly 
closed by death 

Norton’s successor m the Scientific School was John 
Addison Porter, appointed m 1852 He was a 
graduate of Yale, and he had enjoyed a long training 
m chemistry and physiology under Liebig, so that he 
had a high appreciation of the importance of agri¬ 
cultural chemistry and its application in the cultiva¬ 
tion of crops 

More significant in a way was the appointment m 
1856 of Samuel W Johnson, who had worked for a 
long period with Liebig, bis title being professor of 
analytical and agricultural chemistry For many 
years he gave an annual course of lectures to graduate 
and undergraduate students of the Sheffield Scientific 
School upon agricultural chemistry and the physiol¬ 
ogy of plants This course of lectures attracted so 
much attention both here and abroad that he was 
invited to deliver a course of lectures on these sub¬ 
jects in Washington, at the Smithsonian Institution. 
Lfiter, in 1868, much of this material was brought 
together m book form under the title “How Crops 
Grow,” dealing particularly with the chemical com¬ 
position, structure and life of the plant This book 
was followed two years later, 1870, by “How Crops 
Feed,” which likewise gained wide attention. As an 
illustration of the great value of these two books it 
is only necessary to add that they were translated 
into German, Swedish, Russian and Japanese, while 
the first was also translated into Italian. 

Johnson was not preeminent as an investigator. 
His strength lay in his breadth of knowledge, critical 
judgment and keen analytical mind, which fitted Mm 
well for the semes he felt called upon to perform, 
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vu, f the development of truly scientific methods for 
the advancement of agriculture. He wm, aa you 
doubtlen know, the father of the agricultural experi¬ 
ment stations m this country, and his influence in 
agriculture was dominant for many years Such 
original work as he earned on m the field of plant 
physiology had to do mainly with the fixation ol 
ammonia, nitrification and the assimilation of com¬ 
plex nitrogenous bodies by vegetation I recall a 
paper published in 1866 which dealt with the nutri¬ 
tion of plants, where, by feeding, under suitable con¬ 
ditions, uric acid, hippunc acid and hydrocblorate of 
guanine, he found that such amides resulting from 
the disorganization of protein compounds, as well as 
ammonia salts and nitrates, are capable of direct 
passage into the plant and there serve for the reor¬ 
ganization of albumen, etc 

I must also ret or to William H Brewer, who like 
Johnson was an early graduate of the Sheffield Scien¬ 
tific School and who for nearly forty years (1864— 
1903) was professor of agriculture here A student 
of botany at Heidelberg and of chemistry with Bun¬ 
sen, later with Liebig at Munich, a student of both 
sciences at Pans, he was broadly truincd in the 
sciences underlying agriculture Further, from 1860 
to 1864 he was associated with J D Whitney on 
the first scientific survey of California, making a 
special study of the flora of the state, the results ol 
which were published at Cambridge in conjunction 
with Sereno Watson m 1876, under the title “The 
Polypetalae ” Brewer was a connecting link between 
chemistry, botany and forestry for many years and 
while he did no original work in plant physiology he 
was one of the influences here that helped to arouse 
interest in the sciences upon which scientific agricul¬ 
ture depends 

Also connected with this earlier generation was 
Darnel C Eaton, professor of botany in the Sheffield 
Scientific School from 1864 to 1895 An enthusiastic 
worker in hie chosen field, he trained many men in 
botany who like their teacher were interested pri¬ 
marily m structure and classification rather than m 
plant physiology* 

It may seem somewhat foreign to the interests of 
this group of workers to recall these men of earlier 
times, for they were not, stnotly speaking, what we 
should call to-day students of plant physiology, yet 
they created an atmosphere here favorable tor the 
growth of knowledge contributory to a clearer under¬ 
standing of physiological problems in relation to 
plant life and growth It was natural in this new 
country that plant physiology should develop gradu¬ 
ally from studies related to scientific agriculture 
Successful agriculture was dependent upon the growth 
of , the crops, If the crops failed it meant disaster 


to the farmer and to the community, while increase 
in yield frequently meant prosperity Naturally, 
therefore, attention was focused largely upon studies 
which promised help in securing a nch crop, and 
it was the work of the chemist that was called for 
mainly 

As time went on, however, there gradually devel¬ 
oped a more scientific spirit, study for the sake of 
truth, the gaming of knowledge to broaden the under¬ 
standing of nature's ways without regard to prac¬ 
tical application To-day, the study of plant life by 
chemical and physical methods is yielding a nch 
harvest, but in Germany, for example, we look back 
to such men as Liebig and Kitth&usen, from whom m 
the earlier years came the inspiration and the stimu¬ 
lus upon which present-day progress is more or less 
dependent, and m this country we may well glance 
backward to the early workers m chemistry, botany 
and agriculture who were likewise helpful m pre¬ 
paring the way for the advances in knowledge wit¬ 
nessed m this generation 

No better illustration of the scientific value of study 
and research for the sake of increasing knowledge 
cun be found than m the work of Thomas B Osborne, 
during the years 1886-1928, as research chemist at 
the Connecticut Agricultural Experiment Station 
Ills life, as you know, was devoted almost entirely 
to studies in protein chemistry, especially proteins 
of vegetable origin, his interest in this subject having 
been stimulated in part by Professor S W Johnson 
To Osborne and his coworkers we owe much of our 
present-day knowledge regarding the chemical char¬ 
acter and composition of the proteins of different 
plants, the partition of nitrogen and more specifically 
the proportion of the \anons amino-acids present m 
different vegetable proteins Especially noteworthy 
was his work carried on with H Gideon Wells, on 
the anaphylaxis reaction as a means of establishing 
chemical identity, resulting among other things in the 
conclusion “that each seed contains several chemically 
distinct proteins, and that no two seeds, unless very 
closely related botanically, contain chemically iden¬ 
tical proteins ” 

Equally interesting was the conclusion that there 
must be an almost infinite variety of vegetable pro¬ 
teins, the anaphylaetogeme property of a protein 
being determined by its chemical structure and not 
by its biological ongin Again, the researches of 
Osborne and Mendel on the nutntive value of the 
vegetable proteins have contributed largely toward 
establishing the close relationship between the chemi¬ 
cal constitution of the proteins and their biological 
value We have come to see that growth in the ani¬ 
mal body is dependent upon the presence m the food 
of certain amino-acids, such as lysine, cystine and 
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tryptophane, theta being imperatively needed lor the 
building of time end for making good the losses of 
cellular material Hence, protons which are lacking 
in these indispensable ammo-acids, or contain them 
only m small amounts are physiologically inferior 
proteins, not fitted to meet the needs for proper 
growth. 

But I must not continue longer To cultivate re¬ 
search and thus promote the advancement of knowl¬ 


edge to bring to Hght a new truth, in whatever the 
held of endeavor, is to the true scientist one of the 
great joys of life. As a recent wnter (A- V. H3|) 
has expressed it* “In scientific research we work and 
work, sometimes for months and yean, in digging a 
tunnel with no apparent results, then suddenly comes 
the supreme joy of life—daylight begins to glimmer 
at the end, and m a few minutes we see that nature, 
after all, has not played us false.” 


THE NEED OF COOPERATION IN BIO¬ 
CHEMICAL RESEARCH 1 


By Professor TREAT B. JOHNSON 

YALE tnOVXKfiZTT 


A continuous teaching and research contact with 
scientific workers in an academic atmosphere, such as 
has prevailed at Yale for the last thirty years, is an 
experience not to be enjoyed by many teachers An 
active man could hardly fail to have been influenced 
by what has happened within this period of time, and 
also benefited by the many associations that such a 
professional career offers It has been the writer’s 
good fortune to have enjoyed such an experience, and 
he is not able to properly express his appreciation 
for the satisfaction and pleasures which he has en¬ 
joyed in many ways during the past thirty-one years 
through his associations with graduate students and 
cooperative undertakings, in the promotion of Yale’s 
activities and productions in chemical research Al¬ 
though it is nearly one third of a century, it has all 
happened so quickly that it is difficult to realize the 
significance of the advances that have been made in 
our knowledge of the field of chemical science and to 
comprehend the possibilities of discovery in the newer 
fields of research which have been opened up to the 
organic chemist within this penod of time There u 
no doubt that the younger men who have in their con¬ 
trol the destinies of the next thirty years of scientific 
service have before them opportunities for successful 
accomplishments which are just as promising as the 
future held out to young investigators at the begin¬ 
ning of this century We older men do not begrudge 
these new recruits to our ranks their neh opportuni¬ 
ties, but we wish them the best of success, and with 
the hope that our accomplishments of the past thirty 
years will have made their course less difficult to fol¬ 
low, their problems easier to understand, and their 
methods of attack and conclusions more exact and 
definite 

i An address delivered at the Conference for Inves¬ 
tigators Interested in the Chemistry and Physiology of 
Plants, at New Haven, Connecticut, June 5, 1931. 


The last half century has seen a great advance, not 
only in the development of every branch of the natuT&l 
sciences, but also in the number of these branches. It 
has been a growth which has necessarily led to much 
specialization, but not without great benefit to all the 
major divisions of the natural sciences 

The names of the new sciences, for example, such 
as geochemistry, biophysics, biochemistry, astrophys¬ 
ics, psychophysics, and many others, which we have 
not time to mention here, show that these new sub¬ 
divisions are merely the overlapping of two or more 
of the older branches of science Their fields of 
operations are the border lines of different sciences 
where the phenomena of natural interest are depen¬ 
dent on fundamental laws characterizing the special 
sciences involved What has been the result of this 
overlapping f 

(1) One result has been a breaking down of the old 
boundaries of science and a more general recognition 
of the scope and application of the theories and prin¬ 
ciples of tiie science of chemistry To-day there is no 
definite boundary between chemistry and physios, be¬ 
tween chemistry and crystallography, between chem¬ 
istry and metallurgy, at between chemistry and tech¬ 
nology 

(2) It has meant also that we have developed a 
highly specialized knowledge which now requires a 
much broader basis of scientific training than it did 
thirty years ago. As a result we have been called 
upon to give more thoughtful consideration to the 
preliminary training of those who desire to prepare 
themselves for profenional careers and to pay ififire 
attention to the proper coordination of fundamental 
course subjects and to emphasise the dual nature fit 
the major scientific projects now calling for investi¬ 
gation and solution. 

(a) And, finally, it has caused to be arrived a nfijr 
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pr o g r am or era of gympafiiy, understanding, general 
appreciation of the importance of all research and 
interchange of ideaa between workers in different 
fields of science* No scientific group of workers can 
live to-day within itself and accomplish its best work 
We are all more or less interdependent and we are 
living in an age which is changing rapidly, and quick 
decisions are expected. This urgent demand for 
prompt solution and more rapid progress is calling 
for increased concentration on the part of the inves¬ 
tigator and a greater amount of cooperation than 
ever before Closer organization seems to be the 
demand of our times, and the bringing together of 
different workers in the fields which overlap is essen¬ 
tial if we are to accomplish our best work 
No science has been more affected m the scope of 
its interest by these developments than chemistry 
The specialized subdivisions of knowledge, such as 
biology, bacteriology, animal and plant physiology, 
botany, pharmacology, medicine, surgery, psychology 
and even some subdivisions of the social sciences, can 
no longer dissociate themselves from its influences 
Chemistry was once confined to a few individuals and 
used m a few industries only It is now widely dil- 
fused in all scientific undertakings dealing with natu¬ 
ral phenomena and is used m practically every in¬ 
dustry No one can study to-day any modern science 
or branch of technology, mathematics alone excepted, 
without some knowledge of chemistry In fact, in a 
few years’ time every person that is considered prop¬ 
erly educated will have a smattering of chemistry, 
and furthermore, no chemist will attempt to be inter¬ 
ested and informed in all the several branches of 
chemistry Procedures that have suited m the last 
fifty years will require much modification to meet the 
growing demands and to suit the next fifty years 
The technical and scientific world was never more 
interesting to investigators and the public than it is 
to-day. Discovery follows closely on the heels of 
discovery, theories and speculations live only for a 
short time. Industry to-day is m a state of constant 
strain. Processes that lead to a financial success 
to-day become impractical or obsolete to-morrow. In 
the hands of the engineer or technologist lies the 
secret to-day of success in all our industrial enter¬ 
prises. Every discovery depends upon previous 
work Every stage in the unfolding of knowledge 
prepares the way for further advance. 

The most outstanding development in the biological 
sciences, from a biological or a chemical point of 
view, has been the growth of that field of scientific 
endehvor tbit we include to-day under the subdivision 
‘AtiodtattBistry.” It was not, however, until workers 
in the different biological subekvimons began to realize 
vfcat chemistry could do to aid in the advancement 


of" the knowledge of their respective subjects that 
cooperative measures were finally instituted, which 
led up to the important developments grouped under 
this new branch of science 

That all vital activity is dependent on chemical 
reactions is a belief which has influenced the growth 
of organic chemistry for years Chemists have bean 
interested for a long time m elucidating the chemical 
mysteries of the living processes of animals and 
plants The French chemist, Lavoisier, m the 
eighteenth century was one of the first to express an 
interest in the phenomenon of respiration, and he 
stated that animal heat results from the action of 
oxygen. As a result of his postulations the direct 
method of oxidation was thought for a long time to 
be the only one to which the phenomenon of respira¬ 
tion could be ascribed Later, this conception of 
respiration and fermentation was shown to be unten¬ 
able when Pasteur, a chemical-bactenologist, demon¬ 
strated that microorganisms could exist and propagate 
their form without free oxygen In fact, he went so 
far as to Bhow that oxygen acted as a poison and was 
harmful to some of the lower forms of life We now 
recognise as a result of his work that this gas must 
he exoluded if anaerobic organisms are to grow and 
multiply In fact, Pasteur regarded fermentation as 
anaerobic phenomenon To-day these pioneer con¬ 
ceptions of respiration phenomenon no longer hold. 
Our ideas have been revolutionized by the new dis¬ 
coveries m biochemistry revealing a more exact under¬ 
standing of cellular oxidation-reduction changes. 
This has been the result of three broad ehemieal in¬ 
fluences* (1) A better understanding of the chemical 
composition of cells and their process of metabolism, 
(2) an advance in our knowledge of the physical 
chemistry of organic reactions in heterogeneous sys¬ 
tems and the experimental conditions affecting inter- 
molecular transformations, and (3) the discovery of 
the fundamental laws governing all colloidal and 
interfaced phenomena 

Emil Fischer’s classic contributions to our knowl¬ 
edge of the chemistry of proteins and sugars, van’t 
Hoff and Le Bel’s brilliant speculations which led 
up to the modern physical conception of the asym¬ 
metry of oarbon in organic combinations, and the 
recent revelations of organic structure and crystal 
constitution by application of x-ray photography are 
illustrative examples of the many classic contributions 
to chemical science which have finally established 
firmly the architectural theory of the molecular struc¬ 
ture of organic compounds. Every branch of natural 
science which has called upon organic chemistry for 
cooperation in the development of its border-line 
problems has been influenced by this structure theory 
eomnivad by the early workers in chemistry. The 
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theory of organic structure has been fully substan¬ 
tiated and it has stood the test of experimental science 
for the past sixty years It is now recognised as 
being in complete accord with the exactness, precision 
and regularity of all natural biological phenomena 

In other words, chemical-biology, or biochemistry, 
has assumed a particular distinction to-day as a field 
of science which gives it a much broader significance 
and scope of operations than can he ascnhed to any 
single subdivision of science It represents in modern 
language a community of scientific interests having 
interdependent relations, and no one of the fields of 
study embraced under this term can function to-day 
independently 

We can, therefore, no longer divorce chemical from 
biological reasonings All the branches of biological 
science are becoming more and more closely connected 
with the facts and theories of chemistry as new dis¬ 
coveries are made and our technique is improved 

If it be admitted that this consolidation of chemical 
and biological interests is necessary for future growth, 
and will lead to an increase m our knowledge of 
natural phenomena, is it not a logical conclusion that 
the future workers in these related fields should be 
urged to cooperate more closely in their work, and 
seek to better understand the view-points of each 
other—m other words to be able to think and reason 
together? The contact can not be otherwise than 
helpful Professor George Barger, of Edinburgh, 
Scotland, remarked m a recent address as follows 
M I am convinced that within the limits of administra¬ 
tive possibility the greater the variety of workers 
brought together the better the results ” This is most 
essential to-day if different workers in two or more 
correlated scientific fields are not to be deprived of 
much valuable interchange of ideas, of essential mate¬ 
rials for experimentation and new apparatus for 
developing technique. 

This does not mean that the discoveries made by 
individual and isolated workers who desire or are 
compelled to work alone will be without value in the 
final solutions of our many problems We all know 
that we have scientific workers who are so consti¬ 
tuted that they can do their best work independently 
and will be exceptionally brilliant and capable of 
contributing largely to knowledge oftentimes in more 
than one scientific field Nothing should be done to 
interfere with or restrict the activities of such inves¬ 
tigators They represent an important unit of our 
scientific personnel, and many of our soundest con¬ 
clusions are made under such conditions 

One could expand further on the subject of all- 
around genius, and of the few men who are able to 
make discoveries of far-reaching effect in whatever 
branch of science they took up. Notwithstanding all 


this, it is undoubtedly time that the amount of Scien¬ 
tific data made available by such men will be much 
smaller and less comprehensive than that which is 
contributed by workers organized on a cooperative 
basis This has been well illustrated by what has 
been accomplished within the last six years in the 
field of tuberculosis research, and many other illus¬ 
trations could be given to support our thesis. 

A biochemist requires to-day a thorough grounding 
in physiology and organic, phyaio&I and colloid chem¬ 
istry as well as some acquaintance with diverse sub¬ 
jects like botany, and even pathology In fact, the 
important problems calbng for solution to-day de¬ 
mand a close cooperation between chemical labora¬ 
tories, plantations, forest and field, and require the 
services of men of considerable intellectual ability, a 
capacity tor careful and sustained observations, and 
ability to select data with good judgment and a liking 
for life in open competition. 

It is significant that at the present time a steadily 
increasing number of trained organic chemists con¬ 
sider it worth their while to turn to biochemistry for 
their future work They are apparently welcomed 
into the ranks of such service, and the future holds 
much m store for them The development of chem¬ 
istry m elucidating the mysteries of living plants and 
animals is the most attractive field of research for 
the next generation 

Our future investigations will involve the inner 
structure of matter, radioaetivity phenomena, nature 
of magnetism, utilization of electrical charges, con¬ 
version of these into heat and their effect on life 
itself Progress will be made if our educational sys¬ 
tem will enable us to develop researchers of intelli¬ 
gence, gifted with the ability to observe, who have a 
good eye and show skill in manipulation 

A great deal is known about the biochemistry of 
the body, but a great deal is obscure. At present 
the line of progress seems to he in the isolation, 
identification and subsequent synthesis of products 
produced by cells of the body and plant But how 
much is actually known about the chemical activities 
of the vital source of biological phenomena-—the liv¬ 
ing cell? We all realize that we are dealing here 
with delicate problems, but we are optimistic about 
the future results. The chemical compounds regulat¬ 
ing animal life are being slowly and surely identified 
and the chemical processes they cause are now being 
watched and explained. The chemistry of bacteriol¬ 
ogy, of simple botanical life, of fermentation, of 
drugs and alkaloids useful for treatment of disease 
and enzymic processes now form some of the impor¬ 
tant branches of the science of bioehemistry. 

To summarize Just as chemistry has permeated 
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every industry, so it has permeated practically every 
fundamental science In fact, it is not improbable 
that it may cease to exist as a separate science, just 
as reading, grammar and arithmetic have ceased to 


enjoy independent existence. As a result of further 
cooperation between subdivisions of science, science 
itself may perhaps become one subject We shall 
then attain the final objective of all scientific effort 


INDUSTRIAL SCIENCE-A GILT EDGE SECURITY 1 

By MAURICE HOLLAND 

DIRECTOR, DIVISION OF ENGINEERING AND INDUSTRIAL RESEARCH, NATIONAL RESEARCH COUNCIL 


Research is one of the best forms of security for 
capital invested m industry Efficient management is 
another To a trained observer there is a direct rela¬ 
tion between the research rating and the security 
ranking of the leaders of American industry Turn 
to the financial page of your paper and read the 
names of industrial companies known as market lead¬ 
ers and you will find a list of those companies best 
known for their extensive research activities Nowa¬ 
days the discoveries of science is front-page news 
The applications of science in industry appear in the 
business section, while the latest report of the ad¬ 
vances of industrial technology are reflected in the 
quotations on the Stock Exchange In the language 
of Wall Street, science appears on the financial page, 
when “the news is out ” 

Headlines that tell you of the latest happenings m 
the scientific world are primarily written, not to re¬ 
port the possibilities of prospective increases in 
profits or dividends, but to acquaint the whole public 
with facts that picture the march of progress The 
science story appears on the front pago for the reason 
that the achievements in the field of pure science are 
changing the face of the world The story of what 
our scientists are doing and how they are doing it is 
much more than a story of financial success On the 
contrary, it is fundamentally a story of advancing 
civilization, of higher standards of living, increased 
comforts, better health, easier working conditions, 
more leisure, in fact, of all the things that lead to the 
betterment of mankind 

One of the most widely read financial magazines 
circulates a questionnaire periodically to a fixed list 
of about 1,000 business leaders made up of presidents 
and presiding officers of corporations whose stocks 
are listed on the New York Stock Exchange, The 
winners m the most recent poll of corporation execu¬ 
tives places the companies in this order American 
Telephone, United States Steel, General Electnc, 
Standard Oil, General Motors, Anaconda Copper, 
Electric Bond and Share, United Corporation, Radio 
Corporation, WestinghouBo Electric and Monufactur- 

* An address before the American Association for the 
Advancement of Science, at Pasadena, California, June, 
JMl. 


ing A list of “Who’s Who of Science in Industry*' 
would contain the same names, with the exception of 
United Corporation, a holding company The re¬ 
search activities of these companies have put them 
in first position, among the leaders of American in¬ 
dustry, and research enables them to maintain that 
position 

In the highly competitive struggle for industrial 
supremacy, the march of science, discovery and inven¬ 
tion has so speeded up the advances of technology 
that a laboratory discovery may mean creation of a 
new industry, or expansion of one and losses for 
another To-day’s discovery in the field of scientific 
theory inevitably leads to application in the practical 
field of business to-morrow The slow process of 
evolution of industry by improvements in mechanical 
equipment has given way to revolution of manufac¬ 
turing processes by research Within the last year 
or two many industries have felt the rising tide of 
competition, and not a few have slipped from their 
moorings The very foundation of industries, unless 
they be anchored in the bedrock of pure science, 
threaten to be earned away They carry on under 
the silent menace of the attack of competitors under¬ 
mining the structure with the levers of applied science. 

This year’s reports of some of the most progressive 
manufactunng corporations devote a half page of 
text or less to the finances of the company. The bal¬ 
ance of the report is concerned with the achievements 
in science, invention and new processes and products 
which have grown out of them The spirit of these 
reports is typical of the far-sighted policies which 
guide many of our successful industrial corporations. 
There is no more significant characteristic of present- 
day corporation management than its efforts to peer 
into the future, and their attempts to forecast future 
trends. 

Leading bankers also have begun to realize that it 
is not enough to know the commercial and financial 
condition of an industry; they must also know the 
technical assets which he behind the balance sheet, 
because plant, process and product may fall “victims” 
to competitive research 

At flds moment analysts are busy searching out 
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basis factors; statisticians p r esent arrays of factual 
data aa proof of their theories, and hankers keep daily 
tab on the shifting currents. They watch the surface 
ripples of industry and commerce for a sign aa to 
which way the wind is blowing Statistics, barometer 
charts, market letters, business cycles, carloadmgs aa 
indicators of the state of industry and commerce are 
accessories after the fact They are based on past 
performance They are about as good as “racing 
form 91 in predicting the performance of any dark 
horse m the race for industrial supremacy 

Forecasting industrial futures, by a study of the 
present trend of research, will be reduced by trained 
observers to the same formulae and computations 
which govern the transactions m cotton and wheat 
futures on the New York Exchange Tn the not far 
distant day of “the technical or science audit" of an 
industrial company, barometer charts based on tech¬ 
nical, not the commercial, state of industry will ap¬ 
pear The technical audit, as a supplementary safe¬ 
guard to the protective devices now used m long-term 
industrial loans, seems to be inevitable development 
in investment banking 

Some of the factors behind the scenes of the com¬ 
pany balance sheet which play important rftles are 
the technical state of the art, the plant, the processes 
and the product The attitude of the management 
toward research, available research facilities and tech¬ 
nical advances in foreign countries, which may in¬ 
fluence the domestic market, all have a meaning to the 
eye of a skilled observer These may be translated 
into the language of dollars and cents—deficits or 
profits, dividends or assessments. 

In this age of mass production, big volume, quick 
turnover, the average American business man wants 
action A quick return His conception of research 
is that it is something like a mysterious box of black 
magic, in which you should be able to put a research 
appropriation in the slot, turn the crank, and dollar 
dividends would roll out Compare that picture with 
the vision and business judgment which financed the 
'Speculations” of academic-minded Ph D % and were 
rewarded with the control of the dye markets of the 
world by Germany It took fifteen years of research 
and an expenditure of 28,000,000 gold marks to pro¬ 
duce the formula for aniline dyes, a good illustration 
of “patient money” 

Men called dreamers, seekers after truth, pushing 
back the frontier of knowledge, making fundamental 
investigations of sound in the Bell Telephone Labora¬ 
tories, are the first-line defense in safeguarding the 
capital investment of the largest single industrial 
enterprise in the world. Six thousand research 
workers are kept in the field as prospectors on the 
frontiers of industry at a cost of twenty million dol¬ 


ls** a year Years of toil an the border* ft* 
unknown may be rewarded with a mere handful of 
nuggets—in the form of new facts But the discov¬ 
eries of these new facts has shaped the destiny of old 
industries and created new ones. Pure science inves¬ 
tigations to increase the volume and to refine the 
quality of sound for long-distance telephony yielded 
unexpected dividends The minted winnings of re¬ 
search produced much fine gold, while further reduc¬ 
tion brought out by-products from the lesser ore. 
One of these, fashioned by applied science to the 
pattern of a specific need, laid the foundation for 
the talking movies, and put the silent pictures on 
the shelf! 

In those early days the moving picture industry 
did not support a single research laboratory within 
its own ranks The industry is still paying tribute 
for an “imported technology ” Sperry, of gyroscope 
fame, developed a high intensity arc lamp which is 
actually “brighter than the sun” and bnngs Califor¬ 
nia sunshine to Long Island studios “sets”—with the 
snap of an electric switch Such is the power of this 
man-made light that the motion picture screen is 
brought close to the movie fan in the last row of the 
highest gallery of our largest cinema cathedrals Col¬ 
ored movies came out of the laboratories of two 
Boston Tech professors, whose patient plodding in 
the physics and chemistry of light and color enabled 
them to “break into pictures ” They find themselves 
a little bewildered perhaps, in the world of make- 
believe, these advocates of truth who practice in the 
court of nature, where there are no appeals, nor any 
exceptions granted Their names have never “gone 
up in electric lights ” The record of their achieve¬ 
ment lies buned in laboratory notebooks, transitory 
guideposts on the path of progress To-day there are 
more experimental laboratories on the movie lot than 
studios, and there are more technicians u Hollywood 
than actors 

The moving picture industry, working with a 
dynamic medium, is growing up, technically speaking. 
This industrial prodigy is one of the youngest in the 
large family of science-aided industries to emerge 
from the laboratory incubator, where the “children 
of science” are born 

It is almost axiomatic in the experience of the divi¬ 
sion of engineering and industrial research, N R. CL, 
that new industries, with processes in the state of flqx, 
and with management unhampered by tradition and 
prejudice, are the most likely prospects for research* 
Radio and commercial air transport are also good 
Illustrations of the lusty brood of the twentieth 
tury generation of industries which have opened the 
door of opportunity with a science key! 

Part of the broad potoey of up-to-tb*-oriauto ' 
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agement of our industrial corporations is the eager¬ 
ness with which far-sighted executives watch the de¬ 
velopments of science No advance in industrial 
technology xs overlooked which may be turned to good 
account. With news reels bringing the latest “flash” 
reports from every corner of the science world, with 
popular BCienoe radio talks recording almost daily the 
triumphs of the test-tubes, m the battle for industrial 
supremacy, science is working in glass houses—that 
all may see Industrialists not content with watchful 
waiting have become some of the most substantial 
contributors to the advance of pure science as well 
as to the technology of their own industries. Every 
year more and more laboratories are being set up, and 
the scope of their inquiries is steadily broadening 
A National Research Council survey of ]920 lists 
675 laboratories By 1927 there had been a hundred 
per cent increase, with over a thousand laboratories 
operating, as an integral part of the private indus¬ 
trial companies To-day there are over 1,600 indus¬ 
trial laboratories They serve as the far-flung out¬ 
posts of American industry on the frontiers of 
knowledge 

To prophesy that any addition to the body of 
human knowledge will never be of any practical value 
is extremely hazardous Who will say that Einstein's 
theory of relativity may not be the bedrock founda¬ 
tion on which a dozen mdustnee as yet unborn ma> 
be erected m 1975 1 Who will be so rash as to pre¬ 
dict the Anal result of the recent meeting of the 
world-renowned mathematical genius with Michelson 
and Millikan, both of them Nobel prize winners in 
physics f Hale, working in his “laboratory on the 
sun,” brought down to earth helium, which has since 
been used m the building of fireproof dirigibles which 
have spanned continents and crossed the seven seas 
Hardly two quarts of helium was known to exist on 
earth as late as 1914 Sometime ago this rare gas, 
discovered by dreamers gazing at the stars, was a 
cure for “bends,” a temporary paralysis caused by 
working at great pressures which overcomes men bur¬ 
rowing m the earth and diving into the depths of the 
sea. 

Science owes much to the modern tendency of the 
increasing use of science in industry and the debt is 
steadily increasing The fruits of the applications of 
science provide the seeds with which to endow the 
planting of new gardens in which pure science may 
come to full flowers. Industry profits immeasurably 
fay its vision in this direction The testimony of the 
executive officers of a thousand representative indus¬ 
trial corporations, rated in the nuQion-dollar class, is 
conclusive that research is a paying investment Here 
a Jew typical statements are presented. 

The president of a chemical manufacturing firm 
an^wera in no uncertain terms “Research,” he says, 


“is the one tool by which, within the short space of 
to 15 years, American chemists, engineers and 
physicists have established in America an organic 
chemical industry, the magnitude of which is so great 
and the quality of whose product is so good that it 
is the marvel of our European competitors In this 
field, the country to-day is practically self-supporting, 
as compared with the situation before the War when 
it was practically dependent upon European sup¬ 
plies” 

In a different field of industry consider this state¬ 
ment made by the treasurer of a large textile plant, 
“We can figure that our leading profits are from 100 
to 200 per oent of the amount Bpent for research ” 

Another executive who has apparently determined 
his profits from research closely (he is vice-president 
of a rolling mill and steel concern) declared* “For 
every dollar spent m true research we have reduced 
costs and increased net revenue by at least $100 ” A 
particularly enthusiastic pulp and paper manufac¬ 
turer has found his research laboratory “the biggest 
dividend-paying department ” 

The average annual premium paid by this repre¬ 
sentative cross-section of American industry is 13 
per cent of capital investment Research appropria¬ 
tions are regarded by these executives as industrial 
insurance against competition As an average for all 
industry, 31 per cent of the investment in research 
is directed towards reducing production costs, 34 per 
cent to improving the quality of products in service, 
and 20 per cent to developing new fields of applica¬ 
tion, while the balance of 15 per cent, is used for 
developing new materials and products The princi¬ 
pal emphasis of research programs is on developments 
and improvements that will gradually improve pro¬ 
duction and increase dividends for the long pull 
The public as a whole is the greatest gainer of all 
The ultimate dividends of research are passed on to 
the consumer m reduced costs, improved quality and 
service and in dividends 

Industrial corporations, like industrial securities, 
may be divided in two major groups—preferred and 
common. Preferred securities attract the investor, 
primarily interested in the safety of his principal 
and a steady and assured income Common stocks 
are conceded to be speculative The pubhe interest 
in investments in American industry is much larger 
than most of us realise It has been estimated that 
there are fifteen million stockholders of industrial 
securities No single investor in American Telephone 
in the legion of 550,000 stockholders in that company 
owns 1 per cent of the stock U S Steel, General 
Motors, General Electric and Standard Oil pay divi¬ 
dends to 600,000 or more “individual bankers” who 
have tfumsn to share their fortunes with these “indue- 
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trial giants.” Recently an investment trust waa or¬ 
ganised in which investors were invited to share in 
futures of a representative group of industrial cor¬ 
porations, each of which is an acknowledged leader 
in its field Every company in the group operates a 
research laboratory as an integral part of the com¬ 
pany organization The names of forty companies 
read hke a blue book list of “Who’s Who in Indus¬ 
try” The “and why” is summed up in the one 
word “research ” The sponsors of this “trust” look 
upon research as an industrial security in this way. 
“Scientific research as it affects the industrial sur¬ 
vival and competitive race of great companies, whose 
histones are measured by decades rather than by 
years, is a method—not a catchword, and in its place 
it is as important as methods of selling, production 
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or accounting, although not quite co immediately 
effective.” That statement would Indicate that limit* 
meat bankers and their customers, the investors in 
industrial securities, have begun to appreciate the 
meaning of “patient money” 

Banking also takes & first-line position on the fron¬ 
tier of industry The adventurous spirit of research 
opens up new territory, banking consolidates the posi¬ 
tion The enterprise of research workers stakes out 
the claim, banking supplies the capital, to bring out 
the pay dirt Research is a guarantee to the banker 
of invested capital, his insurance against loss in new 
enterprises Research blazes a trail as the vanguard 
of industrial progress; banking builds a road to con¬ 
nect the frontier of industry with the main artenes 
of commerce 


OBITUARY 


MEMORIALS 

It is reported in Eugemcal News that at Ncu 
Titschein, Czechoslovakia, near whore Gregor Mendel 
was born, there was held on July 5 a celebration at 
the unveiling of a Gregor Mendel monument The 
program was as follows Professor Dr Oswald 
Richter, of Brunn, gave an address on “Gregor Men¬ 
del and His Home,” and Hofrat Professor Dr Ench 
Tschermak-Seysenegg, of Wien, on “Mendel’s Laws 
of Heredity and Their Significance for Plant Breed¬ 
ing” An address of welcome by Burgomaster Dr. 
Ernst Scholhch, and an address by Professor Dr. 
Fnmmcl, of Brunn, was followed by the unveiling 
and a chorus At 4 P M there was an “Ausflug” by 
auto to Mendel’s birthplace in Heinzondorf. 

The review Scientw, pays tribute to the memory of 
its late director, Dr Eugenio Rignano, by founding & 
Eugenio Rignano Pnze, of the value of 10,000 lire, to 
be conferred by international competition upon the 
author of the best essay on “The Evolution of the 
Notion of Tune ” 

RECENT DEATHS 

Professor Edward S Kino, professor emeritus of 
astronomy at Harvard University, died at his home 
m Cambridge on September II at the age of seventy 
years. 

Professor Russell Love Morris, professor of 


engineering at West Virginia University, died on 
September 1, at the age of sixty-two years 

Ma. Courtenay De Kalb, well-known mining engi¬ 
neer and former professor of mining engineering at 
the University of Missouri and the University of 
Alabama, died on September 2 at the age of mxty- 
mne years 

Mr Everett Joel Hall, formerly professor at the 
School of Mines At Columbia University, died on 
September 3 at the age of fifty-four years. 

Db Henry T McKinney, professor of education 
at Bethany College, died on August 80, following a 
minor operation. Dr McKinney, who was treasurer 
of the West Virginia Academy of Science, was fifty- 
two years old 

Sib Thomas Stanton, superintendent of the engi- 
neenng department of the National Physical Labora¬ 
tory, England, was drowned m Pevensey Bay, Sussex, 
England, on August 3L 

Dr. Arthur Simard, professor of surgery at Laval 
University, Canada, and past president of the Col¬ 
lege of Physicians of the Province of Quebec, died on 
September 3. He was sixty-three years of age. 

Professor J W Hinohley, professor of chemical 
engineering in the Imperial College of Science and 
Technology and secretary of the Institution of Chem¬ 
ical Engineers, died on August 13 at the age of sixty 
years. 


SCIENTIFIC EVENTS 


THB AMERICAN CELEBRATION OP THE 
ANNIVER8ARY OP THE INVENTIONS 
OP MICHAEL FARADAY AND 
JOSEPH HENRY 

This one hundredth anniversary of the discovery 
of electromagnetic induction will be obeerved by an 


elaborate display sponsored by the Near York Kb* 
aenm of Science and Indoetry and the Ra^SoJKaa* 
triad World's Fair. Tht Nt» York BrtaU T rt k s» Hi 
reports that the display, honoring the addtattNrtf 
of Faraday, the SnfBih phyakwt, and Jfeaaffc 




Henry> the Americas experimenter, will be presented 
at Madison Square Garden throughout the week of the 
Eighth Annual Badio-EIeetncal World's Fair, from 
September 21 to 26, inclusive This observance will 
be one of the major American tributes to these men 
who are being honored m celebrations throughout the 
world during September. 

Exact replicas of the Faraday and Henry inven¬ 
tions, complete m every detail and prepared after 
many months of work, will be shown to the public 
for the first tune at the fair 

It was in the autumn of 3831 that Michael Faraday 
discovered that by moving a magnetised cylinder in¬ 
side a copper wire coil an electric current flowed 
through the coil Operating independently of Fara¬ 
day, but at the same time, Joseph Henry, professor 
of engineering at Princeton University, was ac¬ 
credited with discovering exactly the same thing A 
century has passed and the radio and electrical in¬ 
dustries, bom in the laboratories of Faraday and 
Henry, have grown to tremendous proportions 

On September 21 the centennial of Faraday's dis¬ 
coveries will be celebrated at the Royal Institution 
of Great Bnt&in in London Starting on the same 
date and continuing throughout the week America's 
tributes to Faraday and bis American contemporary, 
Joseph Henry, will be made at the Radio-Electnc&i 
World's Fair 

The display will contain collections of Faraday and 
Henry objects Many thousands of dollars have been 
Spent in reproducing their inventions in exact replica 
The Faraday group includes the Englishman’s famous 
meter, magnet and nng The Henry group includes 
the American inventor’s electromagnet of 1829, the 
quantity magnet, electromagnetic motor, Morse re¬ 
corder, galvanometer, commutator, armature, spiral, 
inductance coil and large electromagnet Also in this 
group will be Sturgeon’s electromagnet of 1826 m 
exact replies Sturgeon is B&id to have caught the 
theory of electromagnetic induction earlier than 
Henry and Faraday, but hta device was not widely 
accepted as proving the theory. 

A second group of displays known as the elec¬ 
tronics exhibit will also be shown at the Radio-Elee- 
tncal World’s Fair. The magic of electricity will be 
demonstrated in the museum’s high-frequency demon¬ 
strations. Resonance is the subject of the fourth 
group of displays in the museum exhibit 

THE ANNUAL MEETING OF THE OPTICAL 
SOCIETY OF AMERICA 

Tau sixteenth annual meeting of the Optical Society 

America will be held at Rochester, New York, 
AttA October 22 to 24 In addition to the usual 
fNNflMi Of papers contributed by members on their 
teitktiva* the meeting will include the following: 


r (1) A tesshm devoted to invited papers ob Aerial 
Photographic Mapping These will Include: I. 
C Gardner, “The Optical Requirements of Air* 
plane Mapping”; Earl Church, “AnalyticalMeth¬ 
ods in Aerial Photogramxnetry ”, C H. Birdseye, 
“Photographic Mapping Instruments and Meth¬ 
ods”, Edward H Cahill, “The Broek Aerial 
Mapping Process”, H L Cooke, “Preparation 
of Relief Maps from Aeroplane Photographs”; 
Hamilton Bice, “Air Methods in the Exploration 
of Difficult Country—The Branco Ur&ncuera- 
Parima River of Brazilian Quayana Expedition, 
1924-25” (illustrated by motion pictures), Bra¬ 
silian Quayana Expedition, 1924-25 (illustrated 
by motion pictures) 

(2) A session devoted to invited papers on “Optical 
Problems in the Motion Picture Industry 19 The 
details will be announced in the final program 

(3) A complimentary dinner at the Bausch and Lomb 
plant, followed by an exhibit illustrating opera¬ 
tions of the plant 

(4) Annual society dinner, followed by a trip to the 
University of Rochester to see the new buildings 
there 

(5) Presentation of the Frederic Ives Medal for 1931 

Sessions will be held at the Hotel Sagamore, the 
Auditorium of Hie new Research Laboratory of the 
Eastman Kodak Company, and the Physics Build¬ 
ing at the University of Rochester 

A program of the meeting containing abstracts of 
contributed papers will be mailed to members about 
October 10 

The secretary was instructed by the executive 
council to place on all announcements of meetings 
that the society reserves the nght of original publiear 
tion of all contributed papers presented at its 
meetings 

The meeting will be open to non-members as well os 
members of the society. All interested persons are 
invited to attend Non-members who desire to receive 
the advance program and final notices in regard to 
the meeting, hotel headquarters, etc, should addresB 
their requests not later than October 3, 1931 to L. B 
Tuckemon, secretary, Optical Society of America, 
Bureau of Standards, Washington, D C. 

THE MUSEUM OF ANTHROPOLOGY OF THE 
UNIVERSITY OF CALIFORNIA 

AmuKOBtfKKTS have been made for the removal 
of the University of California Museum of Anthro¬ 
pology from San Francisco to Berkeley. 

It has been found necessary to move the museum 
from San Francisco because the old building in which 
it b boused must be tom down to make way for the 
University Hospital’s outpatient department adjoin¬ 
ing Am hospital building at Second and Pwmanmis 
Avenge, wfcich will be constructed at a cost of $600,- 
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000. It is believed that the museum mil be wm 
valuable me a teaching aid in Berkeley, where it will 
be convenient for the students. It is planned to house 
the collection in the old civil engineering building, 
which will be vacated with the completion of the new 
engineering group near Hearst Avgnuo. 

The Museum of Anthropology, which is devoted to 
the history of man and his works, was founded by 
Mrs. Phoebe Apperaon Hearst in 1901, and was 
opened to the public in 1911 

The chief collections in the building, which will have 
to be moved by truck across the San Francisco Bay, 
are: California Indian, 40,000 spec im e n s, Egyptian, 
21,000, North American Indian, 14,000, Central 
American, 3,500, African, 600, European, 1,385; 
Graeco-Roman, 5,000, Asiatic, 700, Philippine 
Islands, 1,000, Australia and the Pacific Islands, 
2,200, Peruvian, 10,000, South American, 2,500, etc 
There are in addition, 9,000 negatives of pictures, 
2,416 phonograph records of Indian languages and 
music, 4,747 records concerned with physical measure¬ 
ments, 210 paintings, 3,575 lantern slides for lectures, 
and hundreds of maps, engravings and miscellaneous 
objects. The library consists of some 2,600 volumes 
While the museum has always been cramped for 
space, much interesting material being stored away 
and never exhibited, the building now to be occupied 
is even smaller than the old one, and is not well 
adapted to museum needs 

THE ONE HUNDREDTH ANNIVERSARY OP 
THE LEEDS SCHOOL OF MEDICINE 

No fewer than sixteen British and Irish universi¬ 
ties, according to the London Times, were represented 
at the celebration at the University of Leeds on July 1, 
of the one hundredth anniversary of the founding of 
the Leeds School of Medicine, which.is continued in 
the faculty of medicine in the present University of 
Leeds. Almost all the university delegates were men 
of national reputation, and the Royal Colleges of 
Medicine and Surgery in England, Scotland and Ire¬ 
land, the great hospitals, medical schools in London, 
tbs General Medical Council, state departments, as 
the Ministry of Health and the Board of Education, 
the medical services of the Navy, Army and Air 
Force, and a variety of learned and professional insti¬ 
tutions also honored the occasion by nominating spe¬ 
cial representatives who were men of the highest dis¬ 
tinction m their respective fields. 

The Duke of Devonshire, chancellor of the univer¬ 
sity, m welcoming the delegates from the universities 
and medical schools of Great Britain and Ireland and 
the representatives of the departments of state and 
of the societies, associations and learned institutions 
interested in medicine, said: 


That Ihe university had special ptaravs in teeing 
present a representative of Hie Society of Apothecaries 
(the Master, Lieutenant-Colonel C. T. Samoan) and of 
the Royal College of Surgeons (Mr Fagge). To both 
of those institutions the Leeds School of Medicine owed 
much. To one of them, the College of Surgeons, the 
school had in part repaid its debt by providing it for 
the past four years with ite president, Lord Moynihan, 
a former professor in the school and the first of its stu¬ 
dents to occupy the presidential chair of the collage 

The predominant aim of the Leeds School had always 
been to turn out soundly trained professional men. In 
this ho thought it might be that they had not been un¬ 
successful The continuous and intimate association of 
the school with the Leeds Infirmary had been the prime 
source of its success, but it was to be noted that the 
governors of the infirmary had all along been a body 
quite independent of the school Without their loyal 
and sympathetic cooperation the work of the school might 
have failed in its object Since the school of medicine 
became the medical faculty of the university the medical 
departments hod grown in extent and efficiency and the 
reputation of the school had steadily increased Sir 
Algernon Firth and the late Lord Brotherton had en¬ 
riched its resources by their generous benefactions, and 
those responsible for the school believed it was by no 
means at the end of its development 

The vice-chancellor, Sir James Bailke, claimed 
for the Leeds School of Medicine the merit of having 
utilized with success the labors of the founders of 
medical science, of having adapted their methods and 
experience to the needs of a new situation, and of 
making their own distinctive contribution to the ex¬ 
pansion and advancement of medical knowledge. 

Sir Humphry Rolleston, who was the representative 
of the University of Cambridge, replied on behalf of 
all the visiting delegates, tendering hearty congratu¬ 
lation to the Leeds Medical School on the attainment 
of its centenary and saying that the school had made 
itself famous, first m preventive medicine, then m 
clinical and curative medicine, and particularly in the 
evolution of abdominal surgery. The Leeds School 
had the distinction of initiating the study of the pre¬ 
vention of industrial disease and was the first to blaze 
the trail in this country. 

Among the honorary degrees conferred were the 
following: 

The degree of doctor of laws on Dr Jane Walker, 
medical superintendent of the East Anglia Tubercu¬ 
losis Sanatorium, Suffolk, a native of Dewsbury, and 
the first Yorkshirewoman to enter the medical pro¬ 
fession; Dr A G Barrs, emeritus professor of medi¬ 
cine at Leeds and for over fifty yean connected with 
the school of medicine, Sir John Bland-Sutten, con¬ 
sulting surgeon at the Middlesex Hospital end noted 
in anatomy, pathology and surgery, human ami m 4* \ 
mal; Lord Dawson, of Penn, ptesWtant of Hie Rc^al^ 
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CSrilegv of PhyiieuuiB, and Sir Goorge Nowman, ehief 
medical officer, nnnistry of health 
The degree of doctor of science was conferred on 


Walter Morley Fletcher, of the Medical Beaeakeh 
donnaQ, and Sir Frederuik Gowland Hopkins, the 
physiologist and authority on biochemistry 


SCIENTIFIC NOTES AND NEWS 


Dr. Walter S. Adamb, director of the Mount Wil¬ 
son Observatory, has been elected president of the 
American Astronomical Society. Dr Willem de Sit¬ 
ter, professor of astronomy and director of the ob¬ 
servatory at the University of Leyden, has been 
elected to honorary membership m the society* 

Da Robert A Millikan has been elected a senator 
of the national council of the United Chapters of Phi 
Beta Kappa 

The Fukien Christian University, China, has estab¬ 
lished three scholarships in honor of Professor May¬ 
nard M Metcalf, Professor C G Rogers and Pro¬ 
fessor R A Budington, “in recognition of their long 
years of famous pieces of research m biology and 
decades of teaching ” 

Mr Morris Goodkind, of the New Jersey State 
Highway Department, has been awarded a medal by 
the American Society of Civil Engineers for the de¬ 
sign of the bridge recently erected over the Raritan 
River near New Brunswick 

The president and fellows of Trinity College, Ox¬ 
ford, have elected to an honorary fellowship Sir 
Henry A Miers, from 1896 to 1908 Waynflete pro¬ 
fessor of mineralogy at Oxford 

Professor Otto Warburg, director of the Kaiser 
Wilhelm Institut m Dahlem, near Berlin, was 
awarded recently, by the faculty of medicine of 
WUrzburg, the prize established by Dr Josef 
Schneider, ophthalmologist of Milwaukee, together 
with a gold medal 

The Chalmers Medal of the Royal Society of Trop¬ 
ical Medicine and Hygiene, founded in memory of 
the late Dr Albert Chalmers, has been awarded to Dr 
N. Hamilton Fairley for distinguished original work 
in tropical medicine, particularly in the field of serol¬ 
ogy of helminthic infections. 

The Adams Pruw of the University of Cambridge, 
valued at about $1,000, which is awarded every two 
yean for an essay on some branch of pure mathe¬ 
matics, astronomy or other branch of physical sci¬ 
ence* has been awarded to Mr A. S Besicovitoh, fel¬ 
low of Trinity College The subject was “The Theory 
of Almost Periodic Functions ” 

Tsttmis iL Sugar, of McKeesport, Pennsylvania, 
ary of the American Society of Sanitary Engi- 
*«* made p r es i de n t at the annual meeting w 


Richmond, Virginia. He succeeds R McGonegal, of 
Washington J. F Doud, of Cincinnati, was elected 
treasurer, and James R Walker, of Waterbury, 
Conn., was reelected librarian 

Professor Charles Scott Porter, associate pro¬ 
fessor of mathematics at Amherst College since 1929, 
has been appointed acting dean of the college He 
has succeeded Professor Geoffroy Atkinson 

Dr. Ernst Gellhorn has been promoted from as¬ 
sociate professor to professor of physiology at the 
University of Oregon 

Dr. Neil E Stevens, of the Bureau of Plant In¬ 
dustry of the U S Department of Agriculture, has 
been appointed lecturer in the history of botany at 
the George Washington University 

Dr. W S Cole has been appointed instructor in 
the department of geology at Ohio State University 

Dr. C H Gordon, professor of geology and min¬ 
eralogy at the University of Tennessee since 1007, 
having passed the age of 74 years, has been retired 
and given the title of emeritus professor of geology 

Mr. O T Kreubseb, director of General Motors 
Proving Ground and of engineering tests of the 
Fisher Body Corporation, has been made direotor of 
the Museum of Science and Industry in Chicago 

Dr. Edwin A Ziegler, senior forest economist in 
the U. 8 Forest Service* has been appointed direotor 
of the Pennsylvania State Forest Research Institute. 

Da. Henry A Barton, assistant professor of 
physies at Cornell University, has been made execu¬ 
tive secretary of the American Physics Institute 

Dr. Alan Stone has been appointed a member of 
the staff at the U S. Bureau of Entomology as a 
specialist on mosquitoes and will take charge of the 
collection of these insects in the U. S National Mu¬ 
seum, succeeding the late Dr Hamson G Dyor. 
In the interval since Dr Dyaris death, Mr. C T 
Greene has taken over the identification of mosquitoes 
m addition to his other work on Diptera 

Db. Henri Brasseur, of Belgium, who has received 
his fourth consecutive fellowship, will work for three 
months at the California Institute of Technology with 
Dr* Linus C Pauling, who was the first winner of the 
L an gmu ir Prise. 

W, Beaskan, of Trinity Hall, and G. J. Star* 



neh, of Christ’s College, have been appointed, re¬ 
spectively, senior end junior rare tor of the museum 
of ecology, the University of Cambridge 

Da. Fuhk Samttelson Fellows, post assistant 
surgeon of the U S Public Health Service, has been 
detailed to the Office of Indian'Affaire as district 
medical director for Alaska to begin supervision for 
the first time of health work among the natives. He 
will leave Seattle on October 1 for Juneau, which will 
he his headquarters. 

Db. Cornelius Lanczos, of the University of 
Frankfurt, has been appointed visiting professor of 
mathematics and mathematical physios at Purdue 
University 

Db. James Ewing, professor of pathology at the 
Cornell University Medical College, has recently re¬ 
turned from Pans, where he attended the Interna¬ 
tional Congress of Radiology 

Db. G F McEwen has been appointed chairman 
of the newly created committee on evaporation from 
free water surfaces of the Amenoan Geophysical 
Union. The committee will give particular attention 
to investigations of problems of evaporation from the 
surfaces of lakes, reservoirs, seas and other exposed 
bodies of water. 

Thx Amenean Oil Chemists Society will bold the 
next meeting at the Congress Hotel, Chicago, Illinois, 
on October 29 and 30. 

Tbs second international congress of Orientalists 
since the World War met at Amsterdam, Holland, on 
September 7 'The first meeting was held at Oxford. 
Those m attendance included a number of Americana, 
Indians and Japanese, aa wall as many Europeans. 
A new feature of this congress waa an autonomous 
section for the discussion of Greek papyrotogy, which 
waa attended by those who participated in epigraphio 
and excavation work in Assyria, Palestine, Egypt, 
Persia and Asia Minor under the leadership of Pro- 
feaaor James H Breasted, director of the Oriental 
Institute of the University of Chicago They include 
W. F Edgerton, H H Nelson, G. Holaoher, 3E. S. 
Sanaord and P L 0 Guy, all of the institute. The 
c ong ress in general devoted itself to the study of all 
Oriental civilisations, but it was subdivided into sev¬ 
eral divergent groups, arranged geographically, for 
ike study ot Chins, Japan, India, Persia, Arabia,. 
Asia Minor and Egypt, and chronologically for tbs* 
study of Egyptology, Aaaynology, Indology and Old 
Testament Islam. Among the most prominent Orien¬ 
talists who took part in the discussions at the eon- 
grssa wen Professor Iattmann and Dr Ernest Hera- 
feld, of Germany, P rofessor P. Pflliot and Professor 
It. Ifsssignon, of France, Prof sea or J. Unpaid, of 


Dalgium, Prof essor CL iu Hafflnn, c t Ufc fedhpgg 
D. S Margoliouth, of Oxford^ and Masgr J. I. 
L Duyvendak and J. P. H Vogel, of the Usnenlty 
of Leyden. Professor C Snonok Huigronja, of thf 
University of Leyden, who waa responsible for the re¬ 
sumption of the seashms of the e ou g w o a in 1928 after 
they had been interrupted by the World War, was the 
preaiding officer. 

Thx twenty-fifth anniversary of the founding of 
the Vineland Laboratory of the Training Sehool at 
Vineland, New Jersey, was celebrated from September 
3 to 5 Professor Henry H. Goddard, pro f esso r of 
abnormal and clinical psychology at Ohio State Uni¬ 
versity, was the guest of honor Dr. Goddard waS 
director of the laboratory at the school from the time 
of its founding m 1906 until 1918, when he left to 
take charge of the Ohio Bureau of Juvenile Research. 
On the evening of September 3, E. R Johnstone* 
director of the sehool, gave an address on "The In¬ 
stitution as a Laboratory.” On Friday mornin g the 
address by William J. Ellis, on “Research in Public 
Welfare*” was followed by an address by Profcaaor 
Arnold Gesell, professor of child hygiene and director 
of the psychological ehme at Vale Umvwsity, on tea 
“Study of Genetic Psychology ” There waa a recep¬ 
tion in the evening. On September 6, the loot day 
of tec celebration, Dr Edgar A Doll, director of 
research at the school, gave an address on “The Out¬ 
look for Further Research.” In tee afternoon, Sail 
Barnes spoke on “Child Research and Social Prog¬ 
ress” The address delivered by Dr. Goddard in the 
evening waa followed by a smoker. 

A oonbxbbnob of tee Association of Western State 
Engineers has been colled to October 28, 29 and fO 
in Sacramento, California. Subjects white are lilted 
to discusmon include “Federal and State PoHelee 
with respect to Control at Water,” “Forethought m 
Planning the Development of Water Beaouroto” and 
“Conservation and Administration of Pubhc Domain.* 
In addition to official state representatives tom Jii- 
sons, Californio, Colorado, Idaho, Hanesa, Montana 
Nebraska, Nevada, Now Mexico, Norte Dakota, Okio* 
homo, Oregon, South Dakota, Tens, Utah, WaiiSMnff-' 
ton and Wyoming it aa expected teat official rupr en to * 
tativea at the following federal departments will to ' 
in attendance the Geological Survey, the Federal 
Power Comwneeion, tea U. S. Army, tea Dapuftamit 
of Agriculture, tee BariaiDifaon Bureau and teg 
Fomt Service. s 

Tsa committee on tehritito waearte at Ito'tetoikv 
ieoa Medical Arooeiotioa has mode a grant nMRMMAt 
VwdetMtt University Sternal at Motto-* #4', 
toHtote to'typkilfe Throe ItoiidMiiii iiitoM; 




—acgfi owt vote the direction of Dr. R. 8. Cumnng- 

At the annua] meeting in July of the tnutees of 
the Beit fellowships tor scientific resesroh tenable at 
file Imperial College, Sooth Kensington, which were 
founded and endowed in 1013 by the late Sir Otto 
Beit, Sir Campbell Stuart was appointed chairman 
of the trust, and Sir Alfred Beit s trustee, both in 
succession to the founder of the fellowships. New 
fellowships of the value of £250 a year, and tenable 
for two years, beginning in September, 1931, were 
awarded to Mr William Henry Wheeler, formerly of 
the Luton Modern School, the University of Cam¬ 
bridge, and the Imperial College, for research on the 
effects of electric and magnetic fields upon gaseous 
explosions and detonations, and to Mr Joseph Ivan 
Armstrong, formerly of the Royal Belfast Academical 
Institute, Queen’s University, Belfast, and the Im¬ 
perial College, for reeearch on the respiration of 
fungi, with special regard to inorganic nutrition 

Tn Medical Reeearch Council of London announce 
that they have made the following awards of Dorothy 
Temple Cross fellowships for 1931-32, under the 
terms of the benefaction tn that name for research 
fellowships in tuberculosis • Dr Charles Allan Birch, 
Senior medical registrar and tutor, Royal Infirmary, 
Liverpool, Roy Lars Vollum, demonstrator in pathol- 
Ogy, University of Oxford. Dr. Birch has received a 
fellowship for the study of problems of tuberculosis 
St industrial centers in file United States. Dr. Vol¬ 
ina will study recent developments in methods for 
file investigation of tuberculosis in Germany and Aus¬ 
tria. The fellowship awarded last year to Lieutenant 
Sidney Malcolm Burrows, late cluneal assistant, tu- 
bereuloaiB department, St Thomas’s Hospital, has 
been renewed for a further year. 

Barvm August 81 and September 3, 1931, an 
archeological conference was held at Vermillion, 
Booth Dakota, finder the auspices of the University 
Of South Dakota. Archeologist* from Colorado, 
Iowa, Nebraska, Minnesota, Michigan, North Dakota, 
South Dakota, Wisconsin and the 8nuthsouan Insti¬ 
tution were present, and each presented a brief review 
of the archeological situation in has area. Emphasis 
trap placed upon problems and cooperation in the 
tapper Missouri River drainage and adjacent regions 
ft* dear distinction between historic (documented), 
gebto-histone (containing evidence of European 
eeptaot), and prehistoric (strictly aboriginal) sites 
and gu i tar— was strongly reoommwded in future 
w—k» Detailed diaeu—ion of field problems, aided by 
OWndnatton of —pin collections of artifacts, 
IgVgggt about a boon appreciation of fits intends. 
fifrjfilp gf fist mfltare psoHoms of fifia and adjacent 
T|nejk the Iimittii of Dr. W. H. Over, 


Sdte of atrtegif tee 

kota. 

Da. Eowaan R Wktdlkik, director of the Mellon 
Institute of Industrial Research in Pittsb u rgh, has 
announced that an industrial fellowship for r e sear ch 
on moisture-proofing and grease-proofing p a per b o a rds 
used in cartons and box— has been established in that 
institution by the Robert Gair Company, at New 
York City. Dr Manon D Coulter baa been ap¬ 
pointed a fellow of the institute, to oonduet these 
soumfifis investigations. He is a specialist m organic 
chemistry, and from 1925 to 1930 he held a Mellon In¬ 
stitute fellowship for the study of certain problems in 
cellulose technology. 

Tag British Committee of Award of the Rhodes 
traveling fellowships announces that it has appointed 
Alfred Maurice Bmnie, university demonstrator in 
engineering science at Oxford, Philip Aislabie Lon¬ 
don, fellow of Trinity College, and Nevill Henry 
Kendal Aylmer Coghill, fellow of Exeter College^ to 
Rhodes traveling fellowships for 1932 

Arm a two months’ cruise in Alaskan waters on 
his yaeht Armtnta, General W. W. Atterbury, presi¬ 
dent of the Pennsylvania Railroad, who was accom¬ 
panied by Mrs Atterbury and two of their emu, has 
returned to Philadelphia with a collection of bird and 
mammql specimens for the Academy of Natural Sci¬ 
ences of Philadelphia. These include fur seals and 
sea lions, which the academy hopes to use in animal 
life groups to be erected ui the North American Hall 
of its Free Natural History Museum, and a number 
of sea birds common to that part of the world which 
were secured as material suitable for a "bird rock” 
exhibit showing gulls, cormorants, anklets, puffins, 
tens and guilhmots as in their native surroundings. 
The party sailed from Vancouver on June 30, and 
after visiting Kadiak and other islands, headed west 
for the Pribilof Islands in Bering Sea, the home of 
the great herds of for seals. On the retun journey 
to Sitka, Harry J. Lance, Jr, of the department of 
taxidermy at the academy, accompanied the party to 
•ssist in securing and preparing specimens. 

f Wa lean from the Bnhoh Utduml Journal that 
tbs Sir Charles Heatings Clinical Prize, which eon- 
firts of an illuminated certificate end a money award 
of fifty guineas, is again open for competition — 
wspeet of J082, The following are the regulation 
governing the award: (1) The prize is cstshliehod by 
tbe UsuneU of the British Medical Association fiar te 
Pte8»fiea of systematic observation, r— p a h iM& 
—aerd in yezienl practme; it includes a moMyow—d 
•fi-fi—-nh—mf fifty g ain s—. (2) Any zssmher of the 
•tefivfiwt *ho la e n gage d in ga m r a l proptf— J» 
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eligible to compete for the prize (3) The work mb* 
nutted must include personal observations and ex¬ 
periences collected by the candidate m general prac¬ 
tice, and a high order of excellence will be required 
If no essay entered is of sufficient ment no award 
will be made, (4) Essays, or whatever form the 
candidate desires his work to take, must be sent to the 
British Medical Association House, Tavistock Square, 
London, W C1, not later than December 31st, 1931, 
and the prize will be awarded at the annual general 
meeting of the association to be held m London m 
July, 1932 (5) No study or essay that has been 

published m the medical press or elsewhere will be 
considered eligible for the prize, and a contribution 
offered m one year can not be accepted in any subse¬ 
quent year unless it mcludes evidence of further work, 
(6) If any question arises in reference to the eligibil¬ 
ity of the candidate, or the admissibility of his or her 
essay, the decision of the council on any such point 
shall be Anal (7) Each essay must be typewritten or 
printed, must be distinguished by a motto, and must 
be accompanied by a sealed envelope marked with the 
same motto, and enclosing the candidate’s name and 
address (8) The writer of the essay to whom the 
pnze is awarded may, on the initiative of the science 


committee, be requested to prepare a paper on the 
subject for publication in the British Medical Journal 
or for presentation to the appropriate section of the 
annual meeting of the association, (9) Inquiries rela¬ 
tive to the prize should be addressed to the medical 
secretary, 

Fobty-six species of birds that inhabit the Hima¬ 
layas have been received by the Roerich Museum, New 
York City, m the first group of ornithological collec¬ 
tions to be sent from Urusvati, Himalayan Research 
Institute of the Roerzeh Museum, at Nagger, Kulu, 
Western Himalayas The species include the griffon, 
giant mountain bird of prey, the sacred crane of 
India, the lammergeyer or bearded vulture, the horned 
owl, the moorhen, hoopoo, sun birds, orioles, rose- 
fnnged parrots, the long-tailed paradise fiy-cateher 
and the monal, whose feathers shade from copper 
green and purple into a light brown tail The birds 
were obtained by the two biological expeditions sent 
out under Dr Walter Koele The first went through 
the Kulu Valley and Lahul, across the Rothang Pass 
The second went into Rampur Bashahr through the 
Sutlej Valley An ethnographic-archeologioal-lmgms* 
tic expedition is also being conducted in Lahul by 
Dr George Roench 


DISCUSSION 


THE CONTROL OF PREDATORY MAMMALS 

The United States Bureau of Biologioal Survey, in 
the attempt to control predatory mammals and ob¬ 
noxious rodents, has adopted policies which have 
caused the naturalists and conservationists at large 
grave concern for some years As far back as 1024, 
the American Society of Mammalogiets, at the annual 
meeting held in Cambridge, Apnl 16-17, protested 
against the survey policy of extensive campaigns of 
predator destruction, and at subsequent annual meet¬ 
ings the msmmalogists have maintained a practically 
unanimous stand against the field practices of the 
survey as far as they relate to drastie control mea¬ 
sures 

Far from heeding what has been tantamount to a 
nation-wide protest, the survey has steadily built up 
such an extensive and powerful control machine that 
to-day our western wild life is confronted with the 
most senous crisis in its history. Realizing that the 
time for passive enticiBm had passed, the Society of 
Mammalogists, at the New York annual meeting of 
May, 1930, appointed a special committee on the 
problems of predatory mammal oontrol, instructing 
Hus committee to attempt a critical investigation of 
actual conditions m the field, in whieh Hie committee 
personnel would cooperate as far as possible with 
special inve s tig ato rs from the survey. 

The committee waa able to conduct joint and inde¬ 


pendent investigations during 1930-31, which involved 
an itinerary of more than 12,000 miles in the Western 
United States Although the region to be covered is 
so vast, and the conditions so complex, that these 
studies can be considered as only a start upon the 
research which should be made into the life-histones 
of our western mammals and their relations to habitat, 
to vested interests and to the public in general, never¬ 
theless enough was accomplished to confirm the society 
in its belief that nndne value was being placed upon 
the claims of destruction done by mammals and that 
the control policies of the survey were placing an 
excessive toll upon all wild life in the attempt to 
control a few species 

The committee presented its report at the annual 
meeting held in Philadelphia on May 14,1931 After 
discussion, the report was adopted by the membership 
with only two dissenting votes It is no secret that 
some of the naturalists in the survey employ are much 
concerned over a policy with which they are not la 
accord and which has been continued and developed 
m response to powerful lobbies backed by special 
interests. From a small beginning, Hie oontrol activi¬ 
ties of the survey have been rapidly increased until 
they have assumed a dominating influence npon Kte 
conduct of the survey It is not difficult to vtatofr 
stand bow research and study Into faunSl Mistfeaffc^' 
have been relegated to a post of minor importa&et, 
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«« the swetBng appropriation* for 41 m tfcighter of 
predators and rodents hate demonstrated the success 
of this latter activity as a mease of securing support 
from a Congress, ready to listen to any tale touching 
upon the interests of the live stock owner or agricul¬ 
turist 

As an instance of this doubt upon the part of some 
of the survey personnel that the policy of the survey 
toward predators should be defended, the remarks 
and conclusions of one of the survey’s own investiga¬ 
tors was read at the annual meeting The chief of 
the biological survey had shown his fair-mindedness 
in the joint investigations by exchanging Held reports 
with the special committee of the mammalogists 
These remarks drew attention to the propaganda dis¬ 
seminated through survey channels and which was 
designed to paint certain species of mammals m the 
blackest tones and to create a desire for destruction 
wherever the public was lukewarm to these practices 
of the survey 

During the discussion a member from Canada 
pouted out that a political boundary should not 
change the biological principles involved in this prob¬ 
lem and remarks by others showed that no such tax 
upon wild life was either exacted by Canada or 
deemed necessary to protect her farmers and drovers 

After summarizing the conclusions and opinions of 
the committee as based upon extensive data, the com 
nuttee recommended to the society the following reso¬ 
lutions, which were passed, &b stated above 

(J) That the society strongly urges the Biological 
Survey that the use of poison as a control measure 
against predatory mammals be drastically curtailed, 
with the view of complete suspension of poisoning 
as soon as it is reasonably possible. 

(2) That the society deplores the propaganda of 
the survey which is designed to unduly blacken the 
character of certain species of predatory mammals, 
giving only part of the facts and withholding the 
rest, and which propaganda is educating the public 
to advocate destruction of wild life. 

(3) That the society asserts the claim of the great 
nature-loving public to a voice in the administration 
of our wild life resources, and challenges the right of 
a federal organization, such as the Biological Survey, 
to consider only the interests of a very small minority, 
the live stock interests. 

It will be noted that the special committee has con¬ 
cerned itself chiefly with the problems raised by 
predatory mammal control. While these questions 
have been of paramount importance m the past, the 
«mploywent of more deadly poisons against rodents, 
* consequent mpre ruthless threat against all 
tbewdaml life of the region where time operations 
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are'in fore* hat thrust forward the entire subject of 
the control policies of the survey as a topic of vital 
importance to every true conservationist 

Dr. Jean M. Linsdale, m the Condor of May, 1931, 
has written an account of the use of thallium as a 
poison against the ground squirrel in Californio. 
This is a calm statement of findings and must impress 
the reader as an investigation conducted without bias 
or prejudice Dr Joseph Gnnnell, m the same pub¬ 
lication, in commenting upon Linsdale’s data, figures 
ih&t in four years, m California alone, not less than 
50,000,000 animals other than ground squirrels have 
been killed through these operations This extermi¬ 
nation has been earned on either under the direction 
or with the cooperation of the Bureau of Biological 
Survey and, during these years of thallium poisoning, 
spokesmen of the survey have been assuring the So¬ 
ciety of Mammalogists that the taking of wild life 
was a regrettable duty and that, as far as it was 
humanely possible, every protection was being given 
to non-injunous species. The expose by Linsdale 
shows how far the survey had been curtailing control 
activities at the time these pronouncements were 
made. As a fitting climax to the drama of thallium, 
the United States Department of Agriculture, in Bul¬ 
letin No 238, April, 1931, written by Munch and 
Silver (the latter m the survey), discusses the use of 
thallium m rodent control and concludes with these 
significant words 

Thallium is a cumulative poison of high toxicity and 
is without taste, smell or other warning property It 
should not be recommended to the public as a rodent 
poison. Where the use of thallium is found necessary 
for the control of highly resistant species of rodents, it 
should be entrusted only to persons who understand its 
dangerous qualities and who will exercise appropriate 
care in handling it 

When 002,728 pounds of grain poisoned by thallium 
are scattered in California in one year, 1929 (vt de 
Linsdale), one wonders what constitutes “appropriate 
care” 

Dr Witmer Stone, m an editorial in the Auk, July, 
1931, page 477, expresses the attitude of all of the 
ornithologists who are informed on the matter, when 
he stresses the danger to bird life from such cam¬ 
paigns as the thallium dnve of California He con¬ 
cludes: “If ever the 'appeal of the bird itself* needs 
our support it does so now.” 

The list of societies and opinions cited above might 
be greatly extended and organization after organisa¬ 
tion has gone on record as opposed to the present 
control policies of the Biological Survey This eriti- 
<4sm is not the utterance of a few fanatics, as snipe 
of the survey champions would have one believe, hot 
nrihtt It is the most universal forma) statement,of 
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opinion which has ever been expreseed upon any 
activity of the survey* 

The repercussions of the control policies of the sur¬ 
vey are many and varied The mouse plague of Kern 
County, California, 1926-7, has been attributed, with 
reason, to the poisoning of predatory mammals, a 
natural control over the numbers of mice The fur 
trade ib concerned over the fur-bearers needlessly 
killed by survey poison squads A strong argument 
against extermination or near-extermmation cam¬ 
paigns enu be udvanced on esthetic grounds for 
surely a young, faunally rich country like the United 
States does not wish the great open spaces swept clear 
of all wild life m order to make the West a sheep 
man’s paradise The American public should love its 
wild life and want it preserved in its original entirety 
as far as is reasonably possible 

But unless nature lovers throughout the length 
and breadth of the country assert themselves and 
demand a pause in this organized slaughter, the Bio¬ 
logical Survey will continue to develop the technique 
of destruction and to expand along the lines which 
have proved to be such a bureaucratic success The 
survey is subjected to great pressure by the forces 
working for specialized control, it is placed in an 
exceedingly awkward position The conservationists 
must exert an even greater pressure against the con¬ 
trol policies of the survey in order to accomplish any 
useful end For awkward as is the plight of the 
survey, the lot of our wild life is even more pre¬ 


carious 

American Museum or 
Natural History 


H E Anthony 


FITTING THE CURVE OF THE DIMINISH¬ 
ING INCREMENT TO FEED CON¬ 
SUMPTION-LIVE WEIGHT 
GROWTH CURVES 

In a recent paper, 1 Ilendncks, Jull and Titus sug¬ 
gested a method of interpreting the results of feeding 
experiments by means of the curve of the diminishing 
increment The senior author felt that the method 
might be more useful to workers in animal nutrition 
if the curve of the diminishing increment could be 
accurately fitted by some rapid method. 

The most rapid method of determining the con¬ 
stants m the equation: 

W = A-Be-M* (1) 

proposed up to the present time, is, perhaps, the 
method of anthlog plotting used by Brody * How- 

i Walter A Hendricks, Morley A. Jull and Harry W 
Titus, “A Possible Physiological Interpretation of the 
Law of the Diminishing Increment," Science, 78s 427- 
429, 1931* 

»Samuel Brody, "Growth and Development with 
Special Reference to Domestic Animals* ill Growth 


ever^ it has been the experience of investigators at 
the U S Animal Husbandry Experiment Farm, Betts- 
ville, Md., that, in many instances, it is difficult to 
judge accurately which value of the constant, A, makes 
the values of log (A-W) lie most nearly along a 
straight line, when plotted against the corresponding 
values of F as abscissae. 

The writer has tried a method of approximating 
the values of the constants which appears to give 
much more accurate results than the method of anth¬ 
log plotting 

The differential form of equation (1) may be 
wntten 

dW 

C - mW (2) 

m which, C-kA, and, m = k If finite increments 
are substituted for the infinitesimals of the Calculus, 
equation (2) becomes 

AW 

5 jT=C-mW (3) 

AW 

in which the ratio, , represents the gam in live 

weight, per unit feed eaten, over a short interval of 
time, and W represents the average live weight of the 
animal during that interval of time, calculated by 
taking one half of the sum of the bve weights at the 
beginning and at the end oi the interval 

AW 

The values of the ratio, for consecutive inter¬ 
vals of time, lie along a straight line, when plotted 
against the corresponding values of W as abscissae 
A simple linear equation of the form, Y « aX +■ b, may 
be easily fitted to such a set of data by the method 
of least squares 

It is readily apparent that the slope of the fitted 
straight line is - m The intercept of the line on the 

AW 

axis of ordinates is C, since when W = 0, ^fr=C 

The intercept of the line on the axis of abscissae 
gives the mature weight of the animal, since when 
AW C 

2Jr=0, mW = C, and , or A The value of 

the oonstant, B, m equation (1) may be calculated by 
subtracting the initial weight of the animal from the 
mature weight, A 

The writer fitted equation (3) to data obtained 
from two lots of chickens which had been weighed 
each week up to the age of one year The values of 
C, which Hendncks, Jull and Titus (loe at ) have 
interpreted to represent the true efficiency of the feed 
for growth, were found to be 0 343 and 0.355, respec¬ 
tively The corresponding values, calculated after 
carefully “adjusting” the constants of the integrated 

Bates, Their Evaluation and Significance," Mo, A$t« 
Xxpt. 8ta BM. 97, 1927. 
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equations by the method of least squares, are, respec¬ 
tively, 0 340 and 0 356. The error, due to the use 
of the rapid method of fitting the curves, was less 
than one per cent in each ease, which is undoubtedly 
well within the limits of the experimental error 
involved 

The chief source of inaccuracy in the rapid method 
of fitting the curves probably lies in using the gams 
in live weight, per unit feed eaten, over finite inter¬ 
vals of tune as approximations to the values of the 
dW 

derivative, If the chickens used in tho writer's 

study had been weighed at less frequent intervals, the 
rapid method probably would not have yielded quite 
such acrurute results 

The advantages of this method over the method of 
arithlog plotting are the elimination of the errors ot 
judgment, which are inherent m the latter, and the 
fact that the value of the constant, C, which is of 
particular interest if the curve is used to interpret 
the results of a feeding experiment, can be deter¬ 
mined directly 

Walter A Hendricks 

Bureau op Animal Inpibtry, 

U S Department op Agriculture 

THE EFFECT OF THE APPLICATION OF A 
FIELD OF ATTRACTION TO A GAS 

Consider a gas of molecules, or electrons, in a shal¬ 
low vessel having tuo of its plane walls parallel to 
each other The vessel is placed in a field of attrac¬ 
tion with these walls at right angles to it Let ns 
suppose that the conditions are such that a molecule 
on moving from one of these plane walls to the other 
has little chance of undergoing a collision with an¬ 
other molecule Hence when a molecule moves from 
one of the plane walls to the other against the field, 


ft undergoes a decrease in velocity, while when it 
moves in the opposite direction its velocity undergoes 
an increase Hence the molecules impinge and re¬ 
bound from one of the walls with a greater velocity 
than is the case at the other wall Now the velocity 
of rebound 1 is on index of the temperature of the 
gas close to the wall, and hence under these conditions 
there will be a continual transference of heat from 
one wall to the other But this is thermodynamically 
impossible It follows therefore that the molecules 
must undergo certain changes compensating for this 
effect of tho field The occurrence of inelastic colli¬ 
sions of tho molecules with the walls can not, it will 
be found, by themselves explain the effect If, how¬ 
ever, we suppose that the molecules possess certain 
properties previously deduced in other ways, 2 this 
effect can be compensated for These properties are 
(a) A molecule, or electric charge, slows down when 
moving freely, and absorbs radiant energy m the 
process which is stored up as internal energy, (b) 
potential energy of attraction, or repulsion, may be¬ 
come internal energy, and vice versa, (c) internal 
energy may also bo directly converted mto radiation 

We may now suppose that the internal energy 
accumulated by a molecule during its motion accord- 
ing to (a) and (b), is mainly converted mto potential 
energy of repulsion according to (b), and this mto 
kinetic energy, at the wall where tho molecules arrive 
with a decrease in velocity This is to take place in 
such a manner that the average velocity of collision 
ib reduced at one of the walls and increased at the 
other, so that the temperature is the same at both 
walls 

If a different explanation of the difficulty is pos¬ 
sible, I shall be glad to hear about it 

R D Kleeman 

Schenectady, N Y 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE IOWA EYE-MOVEMENT CAMERA 
Many efficient cameras for photographing eye 
movements have been built since the inauguration of 
the corneal reflection method of eye photography by 
Dodge in 1901 The first cameras obtaining a con¬ 
tinuous record of eye movement recorded only the 
horizontal movements of one eye Dearborn made 
an advance by recording the vertical movements of 
one eye on a horizontally moving film and the hon- 
zontal movements of the other eye on a vertically 
moving film. The camera herein described obtains 
simultaneous binocular records of both vertical and 
horizontal movements. 

Tbs light used to produce the oorneal reflection for 


photographing is a direct current Bausch and Lomb 
automatic carbon arc This light, screened from the 
view of the reader, is placed at right angles to the 
eyes as is illustrated m Fig 1 The light is focussed 
by a large condensing lens on a diaphragm which 
allows only the center of the light from the positive 
carbon to pass on Between the light and the dia¬ 
phragm is a chopping disc operated by a synchronous 
motor which interrupts the beam of light fifty times 

1 Apart from the increase caused by the attraction of 
the wall R. D Kleeman, A Kinetic Theory of Oases 
and Ltqmde, John Wiley & Sons, New York 

*B D. Kleeman, PM Mag, 7 493, 1969, Notore, 
164 i 726, 1969, Science, 70 476, 1969, 71. 640, 1980 1 
76 664, 1960, Z anarg u algem. Chemie, 196 684, 
1681 j 6. Bleetro-ohemis, 87: 77, 1931; 87: 871, 1981 



a second. The rays of light passing through the 
diaphragm are converged to a pencil beam by a sec¬ 
ond lens. The beam then passes through three cobalt 
blue filters before being reflected from two adjustable 
first surface mirrors to the eyes 
Since this camera requires that the light reflected 
from each eye be recorded on two papers it was 
necessary to introduce a system of dividing the light 
beam from each cornea into two beams With the 
aid of the local branch of the Riggs Optical Co a 
pair of prisms were ground and mounted with Canada 
balsam base out on the piano surfaces of 2 5 diopter, 
35 mm diameter crown glass lenses The prism 
strength of the left lens was 125 degrees, the nght 
lens 1.5 degrees The difference in strength is neces¬ 
sary to permit the proper aligning of the reflected 
beams on the recording paper 
The entire lens unit is mounted so that it may be 
adjusted in three dimensions Vertical and depth 
adjustments are made by racks and pinions on the 
lens mounting Horizontal adjustments are made by 
a worm at the rear which pivots the entire camera 
box The lens for the left eye is adjustable inde¬ 
pendently in the horizontal and vertical by means of 
racks and pinions as illustrated in the focussing 
mechanism detail (Fig, 1). All lens adjustments are 
made from the rear by means of telescoping rods. 


The lenses, mounted approximately 20 em from 
the eyes, focus the reflections from the corneas at 
the end of the camera box which is about 180 em 
from the lens mounting This amplifies the movement 
nine times and permits the use of weak prisms, 
thereby insuring a sharp focus 

Eastman No. 1 recording paper, 1J inches wide, 
is moved synehronously m the vertical and horizontal 
directions by the mechanism illustrated in the film 
box detail (Fig 1) Spiked traction rollers insure 
positive movement of the paper between the guide 
rollers to the windup rollers A constant speed motor 
with a variable reduction gear is used for driving 
power A satisfactory rate of speed for most records 
Is from 7 to 9 cm per second. Good records may be 
obtained at speeds up to 20 cm per second. 

To facilitate focussing a piece of ground glut 
was mounted in one quarter of the aperture of the 
film box When a comet focus is obtained a slight 
shift of the camera in the horizontal and vertical 
places the beams of light in their proper place os 
the recording paper. 

A mercury filled neon glow lamp is used as an 
auxiliary tuning light or signal marker. The %bt* 
located in the rear of the camera, as indicated 4e 
the assembly (Fig. 1), passes through a slit ffia- 
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Fig 2 Record A is the honsontal moving film which records the vertical movements of both eyos The two up¬ 
per lines in record B record the horisontsl movements and the base line records the head movements on the vertical 
moving film The strips of recording paper in this record are reduced from 1| inches 


phragm and a condensing lens and is reflected from 
a mirror on the base of the inner aide of the box to a 
focus across the intersection of the two recording 
papers A perfect matching of the two records is 
thus made possible by matching the lines made on 
both records by a single light This light may be 
flashed at regular intervals as an auxiliary timing 
device during reading movements, or it may be used 
to indicate the exact time of appearance of van 
ous other types of visua! stimuli, or to indicate 
any other phenomena to be especially noted on the 
record 

The sample record in Fig 2 shows the vertical and 
horizontal movements of the eyes in horizontal fixa¬ 
tion movements and in the beginning of the reading 
of printed material The first horizontal movement 
(reading from left to right) in record B is that of 
the eyes moving from left to right between the two 
fixation points placed above the first and last letter 
of the first line of the printed material 78 mm 
movement on the record represents 1 degree of angu¬ 
lar eye movement The movement is indicated in 
record A by the spreading of spots due to the beams 
of light moving in the opposite direction to that of 
the recording paper The next curve in record A 
indicates a marked upward twitch of the eyes of 1 
second duration The next movement indicated in 
both records is the return sweep from right to left 
preparatory to the beginning of reading Since this 
movement is made in the same direction and faster 
than the movement of the recording paper it is indi 
eated on record A by an overlapping of the lines of 
spots. The succeeding part of the record is that of a 
long fixation at the beginning of the line and the 
saccadic movements and fixation pauses during read- 
in* 

Tim bass hue of head movements in record B is 
Obtained by recording the reflection from a steel ball 
mounted on a spectacle frame worn by the reader 


The two adjacent marks on both records are produced 
by the signal marker mentioned above 
There are two methods of obtaining time measure¬ 
ments on this record (1) The duration of any single 
movement may be measured by counting the number 
of small spots contained in that movement, each spot 
being equal to 02 second These small spots are 
produced by the interruption of the light beam by 
the chopping disc described above (2) Gross mea¬ 
surements may be made by measuring the length of 
record made by any movement and converting them 
into tune measurements according to the speed of 
the recording paper. The exact speed of the paper 
may be continually chocked by measuring the distance 
between the dashes in the record which occur twice a 
second These dashes are produced by removing two 
of the interrupters in the chopping disc. This disc 
carries 25 interrupters (23 with the 2 omitted) and 
revolves twice a second, hence the dashes appear twice 
a second and are .05 Becond long 
In studying binocular coordination it is necessary 
to know the position on the record of one eye relative 
to the other The dashes in the record, since they are 
produced by an interruption of the light previous to 
any division of the beam, make the relative position 
of the two eyes dear throughout the record 
The large cost of many of the satisfactory eye- 
movement cameras now in operation has heretofore 
prohibited their use m several laboratories The cost 
of the materials used in the construction of this 
camera amounted to less than one hundred and fifty 
dollars. The use of recording paper costing about 
one cent a foot is an additional saving in expense es 
well as an aid in reading. The entire mechanism was 
built in a good laboratory shop by graduate students 
who were not skilled mechanics. 

In summary the advantages of the Iowa Eye-Move¬ 
ment camera may be stated as follows: (1) Simul¬ 
taneous recording of binocular horizontal and vertical 
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movements, (2) the production of positive record tof 
sufficient magnification for easy reading, (3) readily 
adaptable to venous types of eye-movement problems 
other than reading, (4) low cost of construction and 
operation. 

The problems for which this camera is now being 
used are (1) The study of binocular coordination 
m convergence and divergence movements of alternate 
fixation on near and far points of light, (2) the 
analysis of eye movements of good and poor readers 
who have the same intelligence rating, (3) the 


determination of the attention value of different types 
of advertisements and of different items in a single 
advertisement, (4) analysis of changes that take place 
in eye-movement habits of poor readers who have 
been subjected to intensive remedial training; (£) 
binocular coordination of stutterers versus that of 
normal speakers, and (6) dysmtegration of eye- 
movements during stuttering spasms 

Herbert H Jasper 
Robert Y Walker 

University or Iowa 


SPECIAL ARTICLES 


THE GREAT GLACIAL CYCLE 
It is fairly well known that the present Ice Age, 
or the cycle of ice ages in an interglacial period of 
which we now live, was preceded bj other ages or 
cycles of ages, leading as far back as we can see in 
geological history 1 Some of these have been limited 
in extent, both of time and area, but others have in¬ 
volved large areas of the earth for millions of years 
If we consider the greater cycles that are most recent 
and most certainly identified, and compare them with 
the absolute dates which have been obtained from 
radioactive changes, 3 we find that thev occurred at 
intervals of some 200,000,000 jears Thus we may 
make the following comparisons, giving the periods 
in millions of years I have used a unit of 210 mil¬ 
lions, as it seems to fit a little better than the even 
200, especially at the Cobalt glaciation, but the un¬ 
certainty of the data makes the difference trivial 

210 Permocarboniferoua Glaciation 
204 Jo&chimstal pitchblende, supposed Permocarbon* 
iferous 

239 North Carolina uranmite, supposed late Carbon¬ 
iferous 

A very long and widely distributed glacial period, 
mainly in the southern hemisphere and lasting through 
the later Carboniferous and much of the Permian, with 
its climax at the beginning of the Permian 

420 Late Ordovician Glaciation 
374 Branchville, Ct, uranmite, Silurian or Devonian. 
443 Lake Superior coracite, early or middle Ordo 
vieian 

This cycle is not so well defined, but seems to cover 
larger area m Quebec, and is also represented in Europe 

630 Early Cambrian or late Precambnan Glaciation 
573 Katanga pitchblende, late Precambrian 
597 Ceylon thonanite, late Precambnan 

i A P Coleman, “Ice Ages, Recent and Ancient , 99 
New York, Macmillan, 1920 
a Holmes and Lawson: Am, Jour Sou (5) 13* 327, 
1927, brought up to date and diagrAmmatically presented 
by C A Heeds, Nat But 81: 129, 1981. 


073 Morogoro, Tanganyika, late Precambnan 
This shows a very largo area of glaciation in the 
world, but much of it is of uncertain date and may 
belong to the following period, back from this time 
fossil dating is no longer possible, and it boeomes diffi 
cult to join up dntod igneous rocks with the correspond¬ 
ing glacial deposits, except where, as at Cobalt, they are 
directly associated 

840 Kewetnawan 

No dated radioactive rocks, Reeds gives this aa the 
date for the Keweonawan, wliuh shows doubtful glacial 
remains about Lake Superior 

1050 Cobalt (Huronian) 

987 Olnry, S Australia, Anlmikian 
1024 Ontario uranmite, Ammiki&n 
1056 Arendal, Norway, cleveito, Cobaltian 
1087 Llano Co, Texas, uranmite and Douglas Co, 
Col S&inarskito, Cobaltian 

This is evidently a major glaciation at least in Canada, 
whore the Cobaltian radioactive dated Tocks and glacial 
remains aro directly associated Coleman discusses the 
Ammikian as Precambrian and the Cobaltian as Huron¬ 
ian, but the radioactive dating suggests a single cycle 
Extensive glacial traces elsewhere may belong to this 
cycle 

1260 Algoman 
No dated glacial remains. 

1470 Timiskamtan 

1465 Keystone, South Dakota, uranmito, Timiskam* 
mg. 

Extensive glacial traces in Canada, doubtful else¬ 
where. 

1680 KeewaUn 

Dord conglomerate of Canada a possible representa¬ 
tive of this or an earlier cycle No radioactive dating, 
so far as I know 

Plaskett® has just estimated that it takes the solar 
system 230,000,000 years to make the great circle 
around the system of the Milky Way The rough 
agreement suggests a connection It is well known 
that at present the dense center of the Milky Way 
•Pros. Am. Phil 8oc v 69: 417, 1981. 
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is obscured behind ft aloud of opaque matter It may 
be suggested that this center radiates a small but 
substantial amount of heat, sufficient to raise the 
temperature of the earth a few degrees If this is 
the ease, during the periods when the earth does not 
lie behind the obscuring cloud, it will be a few de¬ 
grees warmer, and when the cloud passes m front, 
the temperature will drop a corresponding small 
amount Such a small difference m temperature may 
well make the difference between a stretch of time 
when glacial periods are frequent and wide-spread, 
and one when they are rare and mainly limited to 
mountain areas 

As the obscunng cloud is nearer to the center of 
the Milky Way than ourselves, the obvious assump¬ 
tion is that it is revolving about the center more 
rapidly than ourselves (obviously in the same direc¬ 
tion) We can calculate what its period would havo 
to be, to occult the center every 210 million years, 
and it works out at 110 million years Assuming that 
most of the mass of the Milky Way is concentrated 
at its center (Plaskett suggests 80 per cent), this 
would make the radius of its orbit of the order of 
5,000 light-years 

If this is the case we have gone about the center of 
the Milky Way some eight times, and the obscuring 
mass about 17 times, since the oldest visible rocks 
were laid down, some 1,850 million years ago 

This scheme is presented as a suggestive hypothe¬ 
sis, rather than a full-fledged theory Its chief 
weaknesses are two one due to the uncertain dating 
of the geological deposits, especially as glacial de¬ 
posits and datable radioactive ones (igneous) arc 
rarely found in dose association, the other, which 
Dr Boothroyd would emphasize, that the amount of 
radiation possible from the center of the galaxy 
would not be able to raise the temperature of the 
solar system even the few degrees necessary A 
systematic error in the radioactive datmgs might 
change the figures involved somewhat, but could 
hardly be large enough to interfere seriously 

Wm T. M Forbes 

Cornell University 


EGGS OF FRESH-WATER FISHES SUITABLE 
FOR PHYSIOLOGICAL RESEARCH 1 
Fundulua hateroehtua, a marine Poeciludae com¬ 
monly called the killiflsh, or marine minnow, has been 
used for many years as the standard fish for various 
typea of physiological research. Their eggs are espe¬ 
cially well adapted for experimental studies due to 
the fact that they can be easily fertilized in the lab¬ 
oratory and their embryos can be observed during 


1 Contributions from the University of Michigan Bio¬ 
logical Station, North Dakota State College, and The 
CbUige of the City of Detroit. 


development through the transparent shell mem¬ 
brane. 

It is not always possible or desirable, however, for 
the investigator to conduct his research at a marine 
biological station but since several of the fresh-water 
laboratories are now equipped for fundamental 
physiological research as well as for ecology, life- 
history and taxonomic studies, it may be of interest 
to call attention to a few species of fresh-water 
fishes, the eggs of which have been found to be very 
satisfactory for research on the beat oi the embry¬ 
onic heart By the use of these eggs it is often possi¬ 
ble for the inland investigator to conduct his research 
in or near his own laboratory 

The log-perch (Per etna caprodes) 2 is one of the 
larger and more abundant of the darters belonging to 
the family Percidae It occurs in all the Great 
Lakes, in Lake Cbamplam, in the St Lawrence and 
the various tributaries of this system and ranges 
south to Virginia, Alabama and throughout the Ohio 
basin, westward to Kansas, and southwestw ard to 
Texas An excellent colored plate and description of 
this species is contained in Forbes and Richardson’s 
"Fishes of Illinois M The plate is opposite page 282 

The adults are found m schools of several hundred 
at spawning time The spawning beds are found 
along the shallow windswept shores of lakes, usually 
where sand is abundant When the water is quiet the 
schools move to the very edge of the lake and spawn 
m a few inches of water Spawning takes place dur¬ 
ing the day time on quiet days The males remain m 
a group while the females rest on the sand at the edge 
of the spawning area At intervals the individual 
females move toward the group of males, one of 
which starts spawning with her, during the progress 
of which the eggs and sperm are emitted while the 
tails vibrate in such a way as to dig a pit in the sand 
and cover many of the eggs Reighard* has described 
the spawning and method of sex recognition of this 
species in excellent detail. Spawning takes place 
from as early as Juno 15th and may continue as late 
as July 20th at the University of Michigan Biologi¬ 
cal Station on Douglas Lake in Northern Michigan, 

During the spawning season log-perch are easily 
collected with a twenty-five or thirty foot minnow 
net The fish can be stripped immediately and the 
eggs fertilized in finger bowls or Syracuse watch- 
glasses or fishes may be kept in an aquarium with the 
water at a cool temperature and stripped when de¬ 
sired A 70 to 80 per cent fertilization is usually 
secured if the eggs are fertilized by the dry method 
The eggs are collected in the dry watch-glasses and 

a discussion of the taxonomy of this spades see 
Hubbs and Brown, Trmu Boy Gan Inst., 17 1-56.1928 
i *^ #J 8hard, Papers of Mich. Acad. Sci., p. 104-100, 



the concentrated sperm posted over the eggs sad a 
minute or two allowed to elapse before the addition 
of water The watch-glasses are then kept in a cov¬ 
ered crystallisation dish filled with water to a depth 
just greater than the height of the Syracuse watch- 
glasses which contain the eggs* Water changes can 
be made in the main dish leaving the eggs undis¬ 
turbed. When examination is necessary the watch- 
glasses may be lifted out of the water and placed on 
the stand of the microscope 

The eggs are about a millimeter and a half in 
diameter and are perfectly clear and transparent* 
Cleavage and development is rapid The first cleav¬ 
age furrow appears in about an hour at the tempera¬ 
ture of the water during spawning. The pulsating 
heart can be observed on the second day and the cir¬ 
culation is very distinct on the third day At a gen¬ 
eral temperature of about 22° C the eggs hatch on 
the seventh day For two or three days after hatch¬ 
ing the larvae remain inactive and he on their sides 
on the bottom of the dish In this position the heart 
action and the course of circulation can be easily 
studied Pigment cells arc practically wanting at 
this stage and the blood corpuscles can be seen pass¬ 
ing through the finest of the capillaries 

The abundant straw-colored minnow (Notropta d»- 
Ztotoeus) is found from Michigan, Ohio, Ontario, and 
New York to Tennessee, westward to the Dakotas, 
and southwestward to Kansas and Texas An excel¬ 
lent colored plate of this species is contained m 
Forbes and Richardson's “Fishes of Illinois," oppo¬ 
site page 137 For a key for the identification of the 
Great Lakes minnows and a discussion of nomen¬ 
clature see HubbB’ “List of the FiBhes of the Great 
Lakes, etc ” 4 

The straw-colored minnows are found m spawning 
condition along sandy shores and arc usually taken 
best at night Little is known of their natural 
spawning Working with a seine at night they can 
be taken in numbers sufficient for experimentation. 
The fishes can be stripped and the eggs fertilized in 
the same manner as Percma The spawning season 
extends a little later than Perctna, lasting until Au¬ 
gust 1st at Douglas Lake The eggs are about a 
millimeter in diameter and are transparent Devel¬ 
opment is very rapid The first cleavage furrow 
appears within an hour after fertilization, followed 
by the second about fifteen minutes later The eggs 
hatch about 72 hours after fertilization at tempera¬ 
ture 22 # -24° C. 

The eggs of the common shiner, Notropxs cornutus, 
are also excellent material for research. The devel¬ 
opment is not so rapid, however, as in the straw- 

< Hubbs, tTniv of Mich Museum, Miscellaneous Pub¬ 
lications No 15, 1526 


colored minnow. They are best taken at night with 
seine or fine-meshed fyke. 

Eggs oI. the common yellow perch (Peres /loose* 
sene) are quite satisfactory bat the females can not 
be stripped with any degree of success and the eggs 
must be secured after they have been naturally 
spawned and hence the exact tune of fertilization can 
not readily be ascertained These eggs can fre¬ 
quently be secured from fish hatchenes in April and 
May in Michigan, and thus are available at an early 
date. 

Reighard 8 worked with a related species wall-eyed 
pike (8 vxtreum) which should be satisfactory for 
physiological purposes. 

This list is very incomplete, and no doubt more 
study will add other species producing suitable egga 
for work throughout the spring and summer months. 

Floyd J Brinley 

Nokth Dakota State College 

Charles W Crease* 

College or the City or Detroit 
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out whioh the perspectives of our world-picture would 
be hopelessly wrong 

Can we from some reunion or symposium of these 
sciences obtain a world-picture or synoptic view of 
the universe, based on observation and calculation, 
which are the instruments of science, but reaching be¬ 
yond the particular phenomena which are its imme¬ 
diate field to a conception of the universe as a whole? 

That was how science began—in the attempt to find 
some simple substances or elements to which the com¬ 
plex world of phenomena could in the last analysis be 
reduced The century over which wo now look back, 
with its wonderful advance in the methods and tech¬ 
nique of exact observation, has been a period of spe¬ 
cialization or decentralization Have we now reached 
a point where science can again become universal in 
its ultimate outlook? Has a scientific world-picture 
become possible? 

Of course there can be no final picture at any one 
stage of culture Tbo canvas is as large as the uni¬ 
verse, and the moving finger of humanity itself will 
fill it in from age to age All the advances of knowl¬ 
edge, all the new insights gained from those advances 
will from time to time be blended into that picture 
To the deeper insight of every era of our human ad¬ 
vance there has been some such world-picture, however 
vague and faulty It has been continually changing 
with the changing knowledge and beliefs of man 
Thus, there was the world of magic and animism, 
which was followed by that of the early nature gods 
There was the geocentric world which still survives in 
tho world of common sense There is the machine or 
mechanistic world-view dominant since the time of 
Galileo and Newton, and now, since the coming of 
Einstein, being replaced by the mathematician's con¬ 
ception of the universe as a symbolic structure of 
which no mechanical model is possible All these 
world-views have m turn obtained currency according 
as some well-defined aspect of our advancing knowl¬ 
edge has from time to time been dominant My ob¬ 
ject to-night is to focus attention on the sort of world- 
picture which results from the advances of physical, 
biological and mental science during the period cov¬ 
ered roughly by the activities of our association 

Science arose from our ordinary experience and 
common-sense outlook The world of common sense 
is a world of matter, of material stuff, of real separate 
things and their properties which act on each other 
and cause changes in each other To the various 
things observable by the senses were added the im¬ 
perceptible things—space and time, invisible forces, 
life and the soul. Even these were not enough, and 
tiie supernatural was added to the natural world. 
The original inventory was continually being enlarged, 
and thus a complex empirical world-view arose, full of 


latent contradictions, but with a solid basis of actual 
experience and factB behind it. 

Speaking generally, we may say that this is sub¬ 
stantially still the common-sense view of the world 
and the background of our common practical beliefs. 
How has science dealt with this common-sense em¬ 
pirical world-view? The fundamental procedure of 
science has been to rely on sense observation and ex¬ 
periment, and to base theory on fact Thus the vast 
body of exact science arose, and all entities were dis¬ 
carded which were either inconsistent with observed 
facts or unnecessary for their strict interpretation 
The atomic view of matter was established Ether 
was given a status in the physical order, which is 
now again being questioned in the light of the con¬ 
ception of space-time New entities like energy 
emerged, old entities like forces disappeared, the 
principle of the uniformity of nature was established, 
the laws of motion, of conservation and of electromag¬ 
netism were formulated, and on their basis a closed 
mechanistic order of nature was constructed, forming 
a rigid deterministic scheme Into this scheme it has 
been difficult, if not impossible, to fit entities like life 
and nund, and the scientific attitude has on the whole 
been to put them to a suspense account and to await 
developments Ab to the supernatural, science is or 
has been agnostic, if not frankly sceptical Such, in 
very general terms, was the scientific outlook of the 
nineteenth century, which has not yet completely 
passed away It will be noticed that muoh of the 
fundamental outlook of common sense has thus sur¬ 
vived, though clarified and purified by a closer accord 
with facts This scientific view retained unimpaired 
and indeed stressed with a new emphasis the things of 
common sense, matter, time and space, as well as all 
material or physical entities which are capable of 
observation or experimental verification Nineteenth- 
century science is, m fact, a system of purified, glori¬ 
fied common sense Its deterministic theory certainly 
gave a shock to the common man's instinctive belief in 
free will, in most other respects it conformed to the 
outlook of common sense It is true that its prac¬ 
tical inventions have produced the most astounding 
changes in our material civilization, but neither in its 
methods nor in its world-outlook was there anything 
really revolutionary 

But underneath this placid surface^ the seeds of the 
future were germinating. With the coming of the 
twentieth century, fundamental changes began to set 
in. The new point of departure was reached when 
physical science ceased to confine its attention to the 
things that are observed It dug down to a deeper 
level, and below the things that appear to the senses, 
it found, or invented, at the base of the world, so- 
called scientific entities, not capable of direct observa- 
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turn, but which are necessary to account for the facts 
of observation. Thus, below molecules and atoms still 
more ultimate entities appeared, radiations, electrons 
and protons emerged as elements which underlie and 
form our world of matter Matter itself, the time- 
honored mother of all, practically disappeared into 
electrical energy 

The cloud capp'd towers, the gorgeous palaces, 

The solemn temples, the great globe itself 

yea, all the material forms of earth and sky and sea 
were dissolved and spirited away into the blue of 
energy Outstanding among the men who brought 
about this transformation are two of my predecessors 
in this chair Sir J J Thomson and Lord Rutherford 
Like Prospern, like Shakespeare himself, they must be 
reckoned among the magicians 

Great as was this advance, it does not stand alone 
Away m the last century, Clerk Maxwell, following up 
Faraday’s theories and experiments, had formulated 
his celebrated equations of the electromagnetic field, 
which applied to light no less than to electromag¬ 
netism, and the exploration of this fruitful subject led 
Minkowski to the amazing discovery in 1908 that time 
and space were not separate things, but constituent 
elements in the deeper synthesis of space-time Thus 
time is as much of the essence of things as Bpace, 
it enters from the first into their existence as an 
integral element Time is not something extra and 
superadded to things in their behavior, but is integral 
and basie to their constitution The Btuff of the world 
is thus envisaged as events instead of material things 
This physical concept or insight of space-time is 
our first revolutionary innovation, our first complete 
break with the old world of common sense Already 
it has proved an instrument of amazing power in the 
newer physics In the hands of an Einstein it has 
led beyond Euclid and Newton, to the recasting of the 
law and the concept of gravitation, and to the new 
relativity conception of the basic structure of the 
world The transformation of the concept of apace, 
owing to the injection into it of time, has destroyed 
the old passive homogeneous notion of space and has 
substituted a flexible, variable continuum, the curva¬ 
tures and unevennesses of which constitute to our 
senses what we call a material world The new con¬ 
cept has made it possible to construe matter, mass 
tad energy as but definite measurable conditions of 
curvature u the structure of space-time Assuming 
that electromagnetism will eventually follow the fate 
of gravitation, we may say that space-time will then 
appear as the scientific concept for the only physieal 
reality in tile universe, and that matter and energy in 
all their forms will have disappeared as independent 
tatitid and will have become mere configurations of 


this space-time This will probably involve an ampli¬ 
fied eoneept of space-time Einstein has recently in¬ 
dicated that for further advance a modification in our 
space-time concept will become necessary, and that 
the additional element of direction will have to be 
incorporated into it Whatever change may become 
necessary in our space-time concept, there can be no 
doubt about the immense possibilities it has opened up* 

I pass on to an even more revolutionary recent ad¬ 
vance of physics Tho space-time world, however 
novel, however shattering to common sense, is not in 
conflict with reason Indeed, the space-time world is 
largely a discovery of the mathematical reason and is 
an entirely rational world It is a world where rea¬ 
son, as it were, dissolves the refractoriness of the old 
material substance and smooths it out into forms of 
space-time Science, which began with empirical 
brute facts, seems to be heading for the reign of 
pure reason But wait a bit, another fundamental 
discovery of our age has apparently taken us beyond 
the bounds of rationality, and is thus even more 
revolutionary than that of space-time I refer to the 
quantum theory, Max Planck’s discovery at the end 
of the nineteenth century, according to which energy 
is granular, consisting of discrete grains or quanta 
The world in space-time is a continuum, the quantum 
action is a negation of continuity Thus arises the 
contradiction, not only of common sense, but ap¬ 
parently also of reason itself The quantum appears 
to behave like a particle, but a particle out of space 
or time As Sir Arthur Eddington graphically puts 
it, a quantum of light is large enough to fill the lens 
of a hundred-inch telescope, but it is also small enough 
to enter an atom It may spread like a circular wave 
through the universe, but when it hits its mark, this 
cosmic wave instantaneously contracts to a point 
where it strikes with its full and undivided force 
Space-time, therefore, does not seem to exist for the 
quantum, at least not m its lower multiples Nay, 
more the very hitting of its mark presents another 
strange puzzle, which seems to defy the principles of 
causation and of the uniformity of nature, and to 
take us into the realm of chance and probability 
The significant thing is that this strange quantum 
character of the universe is not the result of theory 
but is an experimental fact well attested from several 
departments of physics In spite of the strange 
Puck-hke behavior of the quantum, we should not 
lightly conclude, with some prominent physicists, 
that the universe has a skeleton in its cupboard in 
the shape of an irrational or chaotic factor. Our 
macroscopic concepts may not fit this ultra-micro- 
scopio world of the quantum And our best hopes 
for the future are founded on the working out of a 
new system of concepts and tapfe suited to tide new 
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world that has swam into the ken of science. The 
rapid development of wave mechanics in the last four 
yean seems to have brought us within sight of this 
ideal, and we are beginning to discern a new kind of 
order in the microscopic elements of the world, very 
different from any type of law hitherto imagined in 
science, but none the less a rational order capable of 
mathematical formulation 

We may summarize these remarks by saying that 
the vastly improved technique of research has led to 
physical discoveries in recent yean which have at 
last completely shattered the traditional common-sense 
view of the material world A new space-time world 
has emerged which is essentially immaterial, and in 
which the old-time matter, and even the scientific 
mass, gravitation and energy stand for no independent 
entities, but can best be construed as configurations 
of space-time And the discovery of the quantie 
properties of this world points to still more radical 
transformations which loom on the honzon of science. 
The complete recasting of many of our categories of 
experience and thought may ultimately be involved. 

From the brilliant discoveries of physical science we 
pass on to the advances in biological science which, 
although far less revolutionary, have been scarcely 
less important for our world-outlook The most im¬ 
portant biological discovery of the last century was 
the great fact of organic evolution, and for this fact 
the space-time concept has at lost come to provide the 
necessary physical basis It is unnecessary for my 
purpose to canvass the claims and discuss the views 
represented by the great names of Lamarck, Darwin 
and Mendel, beyond saying that they represent a 
progressive advance in biological discovery, the end 
of which has by no means been reached yet What¬ 
ever doubts and differences of opinion there may be 
about the methods, the mechanism or the causes, there 
is no doubt auout the reality of organic evolution, 
which is one of the most firmly established results w 
the whole range of science Paleontology, embryol¬ 
ogy, comparative anatomy, taxonomy and geographi¬ 
cal distribution all combine to give the most convinc¬ 
ing testimony that throughout the history of this earth 
life has advanced genetically from at most a few 
simple primitive forms to ever more numerous and 
highly specialized forms Under the double influence 
of the internal genetic and the external environmental 
factors life has subtly adapted itself to the ever- 
changing situations on this planet In the process of 
this evolution not only new structures and organs, but 
also new functions and powers have successively ap¬ 
peared, culminating m the master key of mind and 
in the crowning achievement of human personality. 
To have hammered the great truth of organic evolu¬ 
tion into the consciousness of mankind is the undying 


achievement of Charles Darwin, by the ride of which 
his discovery of natural selection as the method of 
evolution is of secondary importance 

The acceptance of the theory of evolution has 
brought about a far-reaching change in our outlook 
on the universe and our sense of values The story 
of creation, so intimately associated with the ground¬ 
work of most religions, has thuB come to be rewritten. 
The unity and interconnections of life in all its mani¬ 
fold forms have been clearly recognized And man 
himself has had to come down from bis privileged 
position among the angels and take his proper place 
in the universe as part of the order of nature Thus 
Darwin completes tbe revolution begun by Copernicus 

Space-time finds its natural completion in organic 
evolution For in organic evolution the time aspect 
of the world finds its most authentic expression Tbe 
world truly becomes process, where nothing ever re¬ 
mains the same or is a duplicate of anything else, 
but a growing, gathering, creative stream of unique 
events rolls forever forward 

But while we recognize this intimate connection 
between the conceptions of space-time and organic 
evolution, we should be careful not to identify the 
time of evolution with that of space-time There u 
a very real difference between them Biological tune 
has direction, passes from the past to the future, and 
is therefore historical It corresponds to the “before" 
and “after” of our conscious experience. Physical 
tune as an aspect of space-time is neutral as regards 
direction It is space-hke, and may be plus or minus, 
but does not distinguish between past or future. It 
may move in either direction, backwards or forwards, 
while biological time, like the tune of experience, 
knows only a forward flow. Hence cosmic evolution, 
as we see it in astronomy and physics, is mostly in 
an opposite direction to that of organic evolution* 
While biological time on the whole shows a forward 
movement towards ever higher organisation and rising 
qualities throughout the geological ages, the process 
of the physical world » mostly in the opposite dinfec¬ 
tion*—towards disorganization, disintegration of mare 
complex structures and dissipation of energy. Tbe 
second law of thermodynamics thus marks the direc¬ 
tion of physical time While the smaller world of 
life seems on the whole to be on the up-grade, the 
larger physical universe is on the down-grade. One 
may say that in the universe we witness a majority 
movement downward, and a minority movement sp 
ward The energy which is being dissipated by' (to 

*No doubt there are exceptions to this broad gen¬ 
eralisation. In astronomy stars and solar syettamlNil 
galaxies are probably stm being formed, white hi jriyrip 
syntheses of elements may possibly stilt be going cm 
the same way we dad in organic evolution minor uhiMri 
of mgrassion, degeneration and parasitism. * 
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decay of physical structure to being partly taken up 
mad organised into Ufa structures—at any rate on 
thb planet Life and mind thus appear as products 
of the cosmic decline, and arise like the phoenix from 
the ashes of a universe radiating itself away. In them 
nature seems to have discovered a secret which enables 
her to irradiate with imperishable glory the decay to 
which she seems physically doomed 
Another striking point arises here Organic evolu¬ 
tion describes the specific process of what we call life, 
perhaps the most mysterious phenomenon of this rays- 
tenous universe. When we ask what is the nature of 
life we are curiously reminded of the behavior of the 
quantum referred to 1 do not for a moment wish to 
say that the quantum is the physical basis of life, but 
I do say that in the quantum the physical world offers 
an analogy to life which is at least suggestive The 
quantum follows the all-or-nothmg law and behaves 
as an indivisible whole so does life A part of a 
quantum is not something less than a quantum, it is 
nothing or sheer nonentity the same holds true of 
life. The quantum is perhaps most easily symbolized 
as a wave or combination of waves, which can only 
exist as a complete periodicity, and whose very con¬ 
cept negatives its existence as partial or truncated 
In other words, it is a specific configuration and can 
only exist as such the same holds true of life The 
quantum does not fall completely within the determi¬ 
nistic causal scheme, the same seems true of life 
Significant, also, is the fact that quantum phenomena 
underlie secondary qualities such as color and the like, 
which the older science in its mechanistic scheme 
ignored, but whieh are specially associated with life 
and consciousness Apparently the quantum does not 
fall completely within the causal deterministic scheme 
the same is true of life. Life is not an entity, physical 
ox otter. It is a type of organisation, it is a specific 
principle of central or self-organization If that 
organization is interfered with we are left, not with 
bits of life, but with death The nature of living 
things is determined, not by the nature of their parts, 
but by the nature or principle of their organization 
In short, the quantum and life seem to have this in 
common, that they both behave as wholes 
I have before now endeavored to explore the con¬ 
cept of life in the light of the more general concept 
of the whole A whole is not a sum of partB, or 
constituted by its parts. Its nature lies in its con¬ 
stitution more than in its parts. The part in the 
whole to no longer the same as the part in isolation 
The interesting point to that while tins concept of the 
bhote applies to life, it to according to the recent 
fftytim pn toss applicable to the ultimate physical 
ns#* fba the electron within an atom is no longer 
a^htihetatootMaci.. There may be eeparate electrons, 


but when they cease to be separate they also cease 
to be. The eight electrons which circulate in on oxy¬ 
gen atom are merged in a whole in such a way that 
they have lost their separate identity, and this loss of 
individuality has to be taken into account in calcula¬ 
tions as to the physical behavior of the atom The 
physicist, m fact, finds himself unable to look upon 
the entity which is one eighth of eight electrons as 
the same thing as a single electron At the very 
foundation, therefore, of physics, the principle oar 
category of the whole applies no less than m the 
advanced structure of life, although not in the same 
degree. In the ultimate analysis of the world, both 
at the physical and the biological level, the part or 
unit element somehow becomes shadowy and mcohep* 
ent, and the very basis of mechanism is undermined 
It would almost seem as if the world in its very 
essence is holistic, and as if the notion of individual 
parts is a practical makeshift without final validity 
ui the nature of things 

The general trend of the recent advances in physics 
has thus been towards the recognition of the funda¬ 
mental organic character of the material world. 
Physics and biology are beginning to look not so 
utterly unlike each other Hitherto the great gulf in 
nature has lam between the material and the vital, 
between inorganic matter and life This gulf is now 
in process of being bridged The new physics, in 
dissolving the material world of common sense and 
discovering the finer structure of physical nature, has 
at the same time disclosed certain fundamental fea¬ 
tures which it has m common with the organic world. 
Stuff-like entities have disappeared and have been 
replaced by space-time configurations, whose very 
nature depends on their principle of organization 
And this principle, which I have ventured to call 
holism, appears to be at bottom identical with that 
which pervades the organic structures of the world 
of life The qnantum and space-time have brought 
physics closer to biology As 1 have pointed out, the 
quantum anticipates some of the fundamental char¬ 
acters of life, while space-time forms the physical 
basis for organic evolution Physios and biology are 
thus recognized as respectively simpler and more ad¬ 
vanced forms of the same fundamental pattern in 
world-strueture. 

The older mechanistic conception of nature^ the 
picture of nature as consisting of fixed material par* 
tides, mechanically interacting with each other— 
already ruddy shaken by the relativity theory— is 
now being modified by the quantum physics. The 
attack on mechanism, thus coming from physical 
science itself, is therefore all the more deadly. Even 
m phymes, organization is bosoming more important 
then tit* somewhat nebulous Entities whieh enter into 
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matter Interaction is more and more recognised to 
be not so much mechanical as organic or holistic, the 
whole m some respects dominating not only the func¬ 
tioning but the very existence of the entities forming 
it The emergence of this organic view of nature 
from the domain of physics itself is thus a matter 
of first-rate importance, and must have very far- 
reaching repercussions for our eventual world-view 

The nature of the organic whole is, however, much 
more clearly recognized in its proper sphere of biol¬ 
ogy, and especially in the rapidly advancing science 
of physiology Here, too, the correct view has been 
much obscured by the invasion of mechanistic ideas 
from the physics of the nineteenth century A crude 
materialism all but swamped biology for more than a 
generation At the Belfast session of this association 
in 1874 a famous predecessor of mine in this chair 
gave unrestamed expression to this materialistic creed 
All that is passing, if not already past It must be 
admitted that up to a point mechanism has been 
useful as a first approximation and fruitful as a con¬ 
vention for research purposes But if even m physics 
it has lost its savor, a fortiori, has it become out of 
place m biology The partial truth of mechanism 
is always subtended by the deeper truth of organicity 
or holism So far from biology being forced into a 
physical mould, tho position will m future be reversed 
Physics will look to biology and even to psychology 
for hints, clues and suggestions In biology and psy¬ 
chology it mil see principles at work in their full 
maturity which can only be faintly and fitfully recog¬ 
nized m physics In this way the exchanges of 
physics, biology and psychology will become fruitful 
for the science of the future, and lay the basis for a 
new scientific monism. 

A living individual is a physiological whole, in 
which the parts or organs are but differentiations of 
this whole for purposes of greater efficiency, and re¬ 
main in organic continuity throughout They are 
parts of the individual, and not independent or self- 
contained units which compose the individual It is 
only this conception of the individual as a dynamic 
organic whole which will make intelligible the extra¬ 
ordinary unity which characterizes the multiplicity of 
functions in an organism, the mobile, ever-changing 
balance and interdependence of the numerous regula¬ 
tory processes in it, as well as the operation of all 
the mechanisms by which organic evolution is brought 
about This conception applies not only to indi¬ 
viduals, but also to organic societies, such as a bee¬ 
hive or an ants’ nest, and even to social organizations 
on the human level 

As the concept of space-time destroys the purely 
spatial character of things, so the concept of the 
organic whole must also be extended beyond the 


spatial limits of the organism so as to include its 
interaction with its environment. The stimuli and 
responses which render them mutually interdependent 
constitute them one whole which thus transcends 
purely spatial aspects. It is this overflow of organic 
wholes beyond their apparent spatial limits which 
binds all nature together and prevents it from being 
a mere assemblage of separate interacting units. 

It is time, however, that we pass on to the world 
of mind From matter, as now transformed by space¬ 
time and the quantum, we pass step by step through 
organic nature to oonscious mind Gone is the time 
when Descartes could divide the world into only two 
substances extended substance or matter, and think¬ 
ing substance or mind There is a whole world of 
gradations between these two limits On Descartes’ 
false dichotomy the separate provinces of modern 
science and philosophy were demarcated But it is 
as dead as the epicycles of Ptolemy, and ultimately 
the Cartesian frontiers between physics and philoso¬ 
phy must largely disappear, and philosophy once 
more become metaphysic m the original sense In the 
meantime, under its harmful influence, the paths of 
matter and mind, of science and philosophy, were 
made to diverge farther and farther, so that only the 
revolution now taking place in thought could bnng 
them together again I believe, however, their re¬ 
union is coming fast We have Been matter and life 
indefinitely approaching each other in the ultimate 
constituents of the world We have seen that matter 
is fundamentally a configuration or organization of 
space-time, and we have seen that life is a principle 
of organization whereby the space-time patterns are 
arranged into organic unities. The next step u to 
show that mind is an even more potent embodiment 
of the organizing whole-making principle, and that 
this embodiment has found expression in a rising 
series, which begins practically on the lowest levels 
of life, and rises ultimately to the oonscious mind 
which alone Descartes bad in view in his classification. 
I have no time to follow up the matter here beyond 
making a few remarks. 

Mind is admittedly on active, conative, organizing 
principle It is forever busy constructing new pat¬ 
terns of things, thoughts or principles out of the 
material of its experience Mind, even more than 
life, is a principle of whole-making It differentiates, 
discriminates and selects from its vague experience, 
and fashions and correlates the resulting features into 
more or less stable, enduring wholes Beginning as 
mere blind tropisms, reflexes and conditioned reflexes, 
mind m organic nature has advanced step by etep in 
its creative march until in man it has become nature's 
supreme organ of understanding, endeavor and eon- 
tool—not merely a subjective human organ, but 
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nature's awn power of self-illumination and self- 
mastery—“The eye with which the universe beholds 
itself and knows itself divine ” 

The free creativeness of mind is possible because, 
as we have Been, the world nltimately consists, not 
of material stuff, but of patterns, of organisation, 
the evolution of which involves no absolute creation 
of an alien world of material from nothing The 
purely structural character of reality thus helps to 
render possible and intelligible the free oreativeness 
of life and mind, and accounts for the unlimited 
wealth of fresh patterns which mind freely creates 
on the basis of the existing physical patterns 
The highest reach of this creative process is seen 
m the realm of values, which is the product of the 
human mind Great as is the physical universe which 
confronts us as a given fact, no less great is our read¬ 
ing and evaluation of it in the world of values, as 
seen in language, literature, culture, civilization, 
society and the state, law, architecture, art, science, 
morals and religion Withont this revelation of inner 
meaning and significance the external physical uni¬ 
verse would be but an immense empty shell or 
crumpled surface The brute foet here receives it* 
meaning, And a new world arises which gives to nature 
whatever significance it has As against the physical 
configurations of nature we see here the ideal patterns 
or wholes freely created by tho human spirit as a 
home and an environment for itself 
Among the human values thus created science ranks 
with art and religion In its selfless pursuit of truth, 
in its vision of order and beauty, it partakes of the 
quality of both More and more it is beginning to 
make a profound esthetic and rebgious appeal to 
thinking people Indeed, it may fairly be said that 
science is perhaps the dearest revelation of God to 
our age Science is at last coming into its own aa 
one of the supreme goods of the human race 
While religion, art and science are still separate 
values, they may not Always remain such Indeed, 
one of the greatest tasks before the human race will 
be to link up seienee with ethical values, and thus to 
remove grave dangers threatening our future A 
senouB lag has already developed between our rapid 
scientific advance and our stationary ethical develop* 
ment, a lag which has already found expression m 
the greatest tragedy of history Science must itself 
help to dose this dangerous gap m our advance which 
threatens the disruption of our civilization and the 
decay of our species. Its final and perhaps most 
difficult task may be found just here. Science may 
be destined to become the most effective drive towards 
ethical values, and in that way to render its most 
ptfieetas human service. In saying this I am going 
b eyd to d the scope of science as at present understood, 


but the conception of science itself is bound to be 
affected by its eventual integration with the other 
great values 

I have now finished my rapid and necessarily super¬ 
ficial survey of the more prominent recent tendencies 
in science, and I proceed to summarize the results and 
draw my conclusions, in so far as they bear on our 
world-picture 

In the first place we have seen that in the ultimate 
physical analysis science reaches a microscopic world 
of scientific entities, very different m character and 
behavior from the macroscopic world of matter, space 
and time The world of atoms, electrons, protons, 
radiations and quanta does not seem to be m space¬ 
time, or to conform to natural law in the ordinary 
sense The behavior of these entities can not be 
understood without the most abstruse mathematics, 
nor, apparently, without resort to epistemological 
considerations We seem to have passed beyond tho 
definitely physical world into a twilight where pro- 
physics and metaphysics meet, where space-time does 
not exist, and where strictly causal law in the old 
sense does not apply From this uncertain nebulous 
underworld there seems to crystallize out, or literally 
to materialize, the macroscopic world which is the 
proper sphere of sensuous observation and of natural 
laws The pre-material entities or units condense and 
cohere into constellations, which increase in sire and 
structure until they reach the macroscopic stage of 
observation As the macroscopic entities emerge, 
their space-time field and appropriate natural laws 
(mostly of a statistical character) emerge pan passu 
We seem to pass from one level to another in the 
evolution of the universe, with different units, dif¬ 
ferent behaviors—and calling for different concepts 
and laws Similarly, we nse to new levels as later on 
we pass from the physical to the biological level, and 
again from the latter to the level of conscious mind 
But—and this is the significant fact—all these levels 
are genetically related and form an evolutionary 
senes; and underlying the differences of the successive 
levels, there remains a fundamental unity of plan or 
organization which binds them together as members 
of a genetic senes, as a growing, evolving, creative 
universe 

In the second place let us see how common sense 
deals with this macroscopic world On this stage 
common sense recognizes three levels of matter, life 
and mind as together composing the world. But it 
places them so far apart and makes them so inherently 
different from each other that relations between them 
appear unintelligible, if not impossible The common- 
sense notions of matter, life and mind make any rela¬ 
tions between them, as well as the world which they 
form, an insoluble puzzle. The older science there- 



fore attempted to reduce life substantially to terms 
of matter, and to put a question mark behind mind; 
and the result was a predominantly materialistic view 
of the world The spacetime relativity concept of 
the world has overcome the difficulty by destroying 
the old concept of matter, and reducing it from a 
self-eubsistent entity to a configuration of space-time 
—in other words, to a special organization of the basic 
world-structure If matter is essentially immaterial 
strncture or organization, it can not fundamentally 
be so different from organism or life, which is best 
envisaged as a principle of organization, nor from 
mind, which is an active organizer Matter, life and 
mind thus translate roughly into organization, or¬ 
ganism, organizer The all-or-none law of the quan¬ 
tum, which also applies to life and mind, is another 
indication that matter, life and mind may be but dif¬ 
ferent stages or levels of the same activity in the 
world which I have associated with the pervading 
feature of whole-making Materialism has thuB gone 
by the board, and the unintelligible trinity of common 
sense (matter, life, mind) has been reinterpreted and 
transformed and put on the way to a new monism 

In the third place, the iron determination of the 
older science, so contrary to direct human experience, 
so destructive of the free activity of life and mind, 
as well as subversive of the moral responsibility of 
the individual, has also been materially recast It 
was due to the Newtonian eausal scheme which, as I 
have indicated, has been profoundly shaken by recent 
developments Relativity reduces substance to con¬ 
figuration or patterns, while quantum physics gives 
definite indications of indeterminism in nature In 
any case, life through the ages shows clearly a creative 
advance to ever more complex organization, and ever 
higher qualities, while mind is responsible for the 
creation of a whole realm of values. We are thus 
justified m stressing, along with natural necessity, an 
increasing measure of freedom and creativeness m the 
world, sufficient at least to account for organic evolu¬ 
tion and for the appearance of moral law and en¬ 
deavor This liberation of life and spirit from the 
iron rule of necessity is one of the greatest gains 
from the recent scientific advances Nature is not a 
closed physical circle, but has left the door open to 
the emergence of life and mind and the development 
of human personality It has, in its open flexible 
physical patterns, laid the foundation and established 
the environment for the coming of life and mind 
The view, to which Huxley once gave such eloquent 
and poignant expression, of a dualism implanted in 
the heart of nature^ of a deadly struggle between 
cosmic law and moral law, is no longer justified by 
the subsequent advances of science. 

But, in the fourth places another dualism of a 


Wider reach has appeared, which makes the universe 
itself appear to be a house divided against itself. 
For while the stream of physical tendency through¬ 
out the universe is on the whole downward, toward 
disintegration and dissipation, the organic movement, 
on this planet at least, is upward, and life structures 
are on the whole becoming more complex throughout 
the course of organic evolution From the viewpoint 
of physics, life and mind are thus singular and ex¬ 
ceptional phenomena, not in line with the movement 
of the universe as a whole Recent astronomical 
theory has come to strengthen this view of life as an 
exceptional feature off the main track of the universe. 
For the origin of our planetary system is attributed 
to an unusual accident, and planets such as ours with 
a favorable environment f ot life are taken to be rare 
in the universe Perhaps we may even say that at the 
present epoch there is no other globe where life is at 
the level manifested on the earth Our ongm is 
thus accidental, our position is exceptional, and our 
fate is sealed, with the inevitable running down of the 
solar system Life and imnd, instead of being the 
natural flowering of the universe, are thus reduced 
to a very casual and inferior status in the cosmic 
order A new meaning and a far deeper poignancy 
are given to Shakespeare's immortal lines 

We are such stuff 

As dreams are made of, and our little life 

Is rounded with a sleep 

According to astronomy, life is indeed a lonely and 
pathetic thing in this physical universe—a transient 
and embarrassed phantom in an alien, if not hostile, 
universe 

Such are some of the depressing speculations of 
recent astronomical theory But in some respects 
they have already been discounted in the foregoing. 
For even if life be merely a terrestrial phenomena^ 
it is by no means in an alien environment if, as we 
have seen reason to think, this is an essentially organic 
universe In its organic aspects the universe is on 
the way to life and mind, even if the goal has been 
actually reached at only one insignificant point in tike 
universe. The potencies of the universe are funda¬ 
mentally of the same order as its actualities. The 
universe might say in the words of Rabbi Ben Kmi 

All I could never be 
All man ignored in me, 

This I was worth to God. 

Then ogam, the very possibility of perception, df 
knowledge and science depends on an intimate rsMttt" 
between mind and the physical unmeet fluty 
can tiie concepts of mind some to be n 
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to be mealed and interpreted by nature’s own organ 
of the human mind Besides science we have other 
forms of this inner relation between the mind and 
the universe, such as poetry, music, art and religion 
The human spint is not a pathetic wandering phan¬ 
tom of the universe, but is at home, and meets with 
spiritual hospitality and response everywhere Our 
deepest thoughts and emotions and endeavors are but 
responses to stimuli which come to us, not from an 
alien, but from an essentially fncndly and kindred 
universe Bo far from the cosmic status of life and 
mind being degraded by the newer astronomy and 
physics, 1 would suggest an alternative interpretation 
of the facts, more in accord with the trend of evolu¬ 
tionary science We have seen a macroscopic universe 
born or revealed to consciousness out of a prior micro¬ 
scopic order of a very different character Are wo 
not, in the emergence of life and mind, witnessing 
the birth or revelation of n new world out of the 
macroscopic physical universe T I suggest that at the 
present cosmic epoch wo are the spectators of what 
is perhaps the grandest event in the immeasurable 
history of our universe, and that we must interpret 
the present phase of the universe us a mother and 
child universe, still joined together by a placenta 
which science, in its divorce from the other great 
values, has hitherto failed to unravel 
Piecing together these clues and conclusions we 
arrive at a world-picture fuller of mystery than ever 
In a way it is closer to common sense and kinder to 
human nature than was the science of the nineteenth 
century Materialism has practically disappeared, 
and the despotic rule of necessity has been greatly 
relaxed In ever varying degree the universe is or¬ 
ganic and holistic through and through Not only 
organic concepts, but also, and even more so, psyclio- 
logieal viewpoints are becoming necessary to eluci¬ 
date the facts of science And while the purely 
human concepts, such as emotion and value, purpose 
and will, do not apply m the natural sciences, they 
retain their unimpaired force in the human sciences 
The ancient spiritual goods and heirlooms of our race 
need not be ruthlessly scrapped The great values 
and ideals retain their unfading glory and derive 


new interest and force from a cosmic setting* But 
m other respects it is a strange new universe, im¬ 
palpable, immaterial, consisting not of material or 
stuff, but of organization, of patterns or wholes which 
arc unceasingly being woven to more complex or to 
simpler designs In the large it appears to be a 
decaying, simplifying universe which attained to its 
perfection of organization in the far-distant past and 
is now regressing to simpler forms—perhaps for good, 
perhaps only to restart another cycle of organization* 
But inside this cosmic process of decline we notice a 
smaller but far more significant movement—a stream¬ 
ing, protoplasmic tendency, an embryonic infant 
world emerging, throbbing with passionate life, and 
striving towards rational and spiritual self-realiza¬ 
tion We see the mysterious creative nse of the 
higher out of the lower, the more from the less, the 
picture within its framework, the spiritual kernel 
inside the phenomenal integuments of the universe 
Instead of the animistic, or the mechanistic, or the 
mathematical universe, we see the genetic, organic, 
holistic universe, in which the decline of the earlier 
physical patterns provides the opportunity for the 
emergence of the more advanced vital and rational 
patterns 

In this holistic universe man is in very truth the 
offspring of the stars The world consists not only 
of electrons and radiations, but also of souls and 
aspirations Beauty and holiness are as much aspects 
of nature as energy and entropy Thus “in eternal 
lines to tune it glows” An adequate world-view 
would find them all in their proper context m the 
framework of the whole And evolution is perhaps 
the only way of approach to the framing of a con¬ 
sistent world-picture which would do justice to the 
immensity, the profundity and the unutterable mys¬ 
tery of the universe 

Such in vague outline is the world-picture to which 
science seems to me to be pointing We may not all 
agree with my rendering of it, which indeed does not 
claim to be more than a mere sketch And even if it 
were generally accepted, we have still to bear in mind 
that the world-picture of to-morrow will in all proba¬ 
bility be very different from any which could be 
sketched to-day. 


SCIENTIFIC EVENTS 


THE NATIONAL METAL CONGRESS 
The Review, official journal of the American So¬ 
ciety for Steel Treating, reports the meeting of the 
National Metal Congress at Boston, from September 
21 to 25. The Institute of Metals and the Iron and 
Steel Divisions of the American Institute of Mining 
«nd Metallurgical Engineers met jointly at the Hotel 
Stabler, 


The officers of the Institute of Metals Division 
were. Sam Tour, chairman ; Zay Jeffries, past chair¬ 
man; J B Freeman, Jr, and C H Mathewson, vice- 
chairmen, and William M Corse, secretary-treasurer * 
John L. Christie and E M Wise, respectively chair* 
man and vice-chairman of the papers and publica¬ 
tions committee of the division, were active in organ¬ 
izing the technical program for the meeting The 
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officers of the Iron and Steel Division were: F M* 
Beoket, chairman, W J. MacKenme, past ckatrmam; 
C B Murray, W E Ruder and F N Speller, ckjs- 
chairmen, and A B Kinzel, secretary The program 
committee of this division consisted of C E Meissner, 
chairman, Walter Crafts, G B Waterhouse and 
Clyde E Williams 

Members of the American Institute of Mining and 
Metallurgical Engineers registered outside the Geor¬ 
gian Room of the Hotel Statler on Monday morning. 
Starting on Tuesday morning there were six technical 
sessions, for which there were 23 important papers. 
On Thursday afternoon Dr P W Bndgman, Hollis 
professor of mathematics and natural philosophy at 
Harvard University, presented the Hcience lecture. 
His subject was ‘Recently Discovered Complexities 
m the Properties of Simple Substances ” On Friday 
afternoon R J Cowan presented a paper on “The 
Development of Continuous Gas Carburizing/’ at a 
joint session of the American Society for Steel Treat¬ 
ing and the Iron and Steel Division, at which the 
principal topic was mtnding and carburizing 

The Society of Automotive Engineers cooperated 
with other engineering societies by having a technical 
session at the National Metal Congress in connection 
with an exhibition Technical sessions were held in 
the Georgian Room of the Hotel Statler on Wednes¬ 
day morning, September 23 F P Gilhgan, chair¬ 
man of the Iron and Steel Division of the standards 
committee, presided He had been active for many 
years in the society’s work and is a past president of 
the American Society for Steel Treating 

The program of the session comprised three timely 
papers on important subjects, two of which dealt with 
the methods and costs of heat treating and made avail¬ 
able valuable information bearing more on the eco¬ 
nomics of the subject than on its purely metallurgical 
phases One of these two papers was presented by 
E F. Davis, the metallurgist of the Warner Gear 
Company, and the other by Dr Haakon Styn, of 
SKF Industries, Ine The third paper at the sessions, 
which was read by F W Shipley, foundry metal¬ 
lurgist of the Caterpillar Tractor Company, was de¬ 
voted to the metallurgical characteristics and advan¬ 
tages of alloyed cast irons, particularly for use in 
cylinder castings The number of papers given at 
this session was limited by the society so that each 
might be presented in full and ample time allowed 
for general discussion 

The American Welding Society offered a technical 
program for their sessions at the congress. All their 
sessions were held at the Copley Plaza Hotel 

CLINICAL CONGRESS OF THE CONNECTI¬ 
CUT STATE MEDICAL SOCIETY 

Them hundred physicians were expeeted to attend 
the seventh annual Clinical Congress of tbs Con¬ 


necticut State Medical Society, which was held at 
New Haven from September 22 to 2& Dr. Creighton 
Barker was chairman of the committee on enrolment. 
Equal emphasis and time wore given this year to 
demonstrations and lectures, according to Dr Barker. 
In general, morning meetings were devoted to presen¬ 
tation of papers and afternoon meetings to demonstra¬ 
tions of the subjects treated in the papers All morn¬ 
ing and afternoon sessions were concentered at the 
Yale School of Medioine for the first tune in the his¬ 
tory of the congress, and this proved to be a time- 
saver and convenience to those m attendance. 

Of unusual interest was an address on infantile 
paralysis by Dr William H Park, of the New York 
City Department of Health This paper, in whioh Dr. 
Park discussed findings m regard to the prevalence 
and spread of this disease and measures to be em¬ 
ployed in controlling it, was given on Wednesday, at 
which time diphtheria control also was discussed fay 
Dr. Park and by others, including Dr Stanley H. 
Osborn, state commissioner of health of Connecticut, 
Dr John L Rice, health officer of New Haven, and 
Dr William F Wild, health officer of Bridgeport 

General interest centered on an address to be given 
by Dr Lmsly R Williams, director of the New York 
Academy of Medicine, on the subject, “Is Medical 
Service & Necessity f” This address was given at a 
dinner meeting held on Tuesday evening at the New 
Haven Lawn Club, with Dr Charles C. Gildersleeve, 
of Norwich, president of the State Medical Society, 
presiding 

The following papers were presented on Tuesday: 
“Medicinal Foods,” by E Monroe Bailey, chemist, 
“Turnon of the Large Bowel/’ by Dr Darnel F Jones, 
and “Functional Gastro-Intestanal Disturbances,” by 
Dr Thomas R Brown In the afternoon group dis¬ 
cussions of these papers were led by Dr. Brown, Dr. 
Eugen Kahn, Dr Jones and Dr. Joseph I Linde, 
after which the following demonstrations were given: 
Medicinal foods, Dr Bailey; gastric pouch experi¬ 
ments, Dr George R Cowgill, vitamin deficiency*, 
Dr. Lafayette B. Mendel; pathological lesions, Dr. 
Samuel C. Harvey and staff, and Dr. Raymond G. 
Hussey and staff, gastro-intestinal studies, Dr. Wil¬ 
liam A. LaField and staff, teat meal, Dr. Albert X 
Sullivan; dental pathology, Dr Bert G. Anderson; 
hypodermoclyws, Dr Grover F Powers and stiff; 
congenital anomalies of the digestive tract, Dr. Ethel 
C Dunham, carcinoma of the stomach, Dr. Ashky 
W. Oughterson The dinner meeting, addressed by 
Dr. Williams, began at seven o’clock. 

Papers given on Wednesday morning incliM&t 
“Fractures of the Lower Extremity,” by Dr. 

Wilson, “Fractures of the Upper Extremity,* 

Clay R. Murray; “The Control of Diphthsti* Iff 
Bacteriological sad Immunological JMAwk,* Hjr Sh ,, 
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Pgxk; "Hipidemiological Studies of Dipbtfaena Con¬ 
trol,* by Dr. Edward 8 Godfrey; “Diphtheria in 
Connecticut,” by Dr Oflborn, “Results in Bridge¬ 
port,” by Dr. Wild; “Results in New Haven,” by Dr 
Rice. 

In the afternoon a clinical pathological conference 
was led by Dr. Francis G Blake and staff, and a 
round table discussion by Dr C -E A Winslow and 
staff The dinner meeting at the Now Haven Lawn 
Club was addressed by Dr Theodore T Zuck, of 
Cleveland, on “Maternal Health in Relation to Race 
Betterment ” 

Marital maladjustments were discussed on Thursday 
morning by Dr William B Terhune, of the Austen 
Riggs Foundation, and tuberculosis and pregnancy by 
Dr, David R Lyman, director of the Gaylord Form 
Sanatorium An illustrated lecture on sterility studies 
was given by Dr William H Cary, of New York 
City Dr Robert L Dickinson, secretary of the Na¬ 
tional Committee on Maternal Health, gave a talk on 
“Seven Years* Research in Contraceptive Methods ” 
The congress concluded on Thursday afternoon with 
a group discussion of sexual adjustment m marriage, 
led by Dr Josephine H Kenyon, and a discussion 
of sterility, led by Dr Cary 

THE BRITISH INDUSTRIAL HEALTH 
RESEARCH BOARD 

Thb eleventh annual report of the Bntish Indus¬ 
trial Health Research Board has been published Ac¬ 
cording to a summary in the London Ttmts it includes 
an analysis of the work published dunng the years 
1925-30, and covers the whole field of industry 

It is claimed that real progress has been made in 
ascertaining the nature of some of the principal fac¬ 
tors affecting human health and efficiency in mdus- 
t*y* For example, the study of industrial fatigue in 
heavy work has now reached a stage which, in the 
opinion of the board, shows conclusively the fallacies 
of long hours and the benefits of suitable environmen¬ 
tal conditions and of scientifically imposed rest pauses 
The fatigue with which the board is now more con¬ 
cerned is the mental state produced by hours of 
monotonous work w an industrial world of progres¬ 
sively mechanised production, and in this connection 
done analysis of the various influences operating on 


those engaged in uniformly repetitive work has 
thrown fresh light on their reactions to it, as reflected 
by variations in output, speed and accuracy, and as 
expressed by symptoms of boredom shown by the 
workers themselves Conclusions have been reached 
as to the way in which these conditions can be relieved 
by varying work and introducing rest pauses. 

The report continues 

In a more special sphere the practical value to workers 
engaged in fine work of using suitable spectacles was 
demonstrated-—the particular new point here being the 
benefit to be derived from these spectacles by persons 
possessing normal vision From the mental side, study 
of the incidence of nervous symptoms has served to re¬ 
mind those with managerial responsibility of the prev¬ 
alence of workers who are temperamental misfits in their 
employment—and not all of them xn subordinate posi¬ 
tions 

With the exception of the last, the instances mentioned 
are illustrative of advances in knowledge concerning the 
effects of the factors studied on workers regarded more 
as groups than as individuals Reference, however, must 
be made to those studies dealing with the individual in 
relation to his occupation which are generally spoken of 
as vocational, and on which much of the work of the 
board bears On the general aspect of those problems, 
research for the board is still confined to fundamental 
investigations of personal qualities in their relation to 
occupational training and success The subject is vast 
and intricate, and though the board is convinced that as 
a result of these investigations improved methods of 
selection will eventually be devised, they are still at the 
stage of defining their terms In one branch of this sub- 
ject—the detection of the * * accident prone 9 9 worker—in¬ 
formation seems to have been obtained which should be 
capable of practical application at no distant date. 
Apart from this general question of testing for personal 
qualities, there are particular vocational questions which 
have been studied but about which also insufficient knowl¬ 
edge has as yet been gained to afford grounds for con¬ 
clusions capable of practical application. Among these 
may be instanced the occupational fitness of mental de¬ 
fectives, and the preliminary study, already referred to, 
of those whose temperaments render them liable to nerv¬ 
ous symptoms affecting their vocational fitness It is 
in such types that are likely to be found the most notice¬ 
able reactions to various disturbing conditions of en¬ 
vironment, such as noise, which are now being investi¬ 
gated. 


SCIENTIFIC NOTES AND NEWS 


Da. David Sum Jordan, chancellor emeritus of 
Stanford University and eminent ichthyologist, died 
Oil September 19 at the age of eighty years, 
w fym UmsssUi ifedal w&l bo presented to Dr. L. V. 
SodwiM at i joint meeting of the Society of Chem- 
iaaltndastry with the How York seetlon of the Amer¬ 


ican Chemical Society, American Electrochemical So* 
eiety and Sooidtd de Chimie Industrials on Nove mb er 
8 The award has been made for his paper entitled 
“Cost of Research end its Apportionment,” vhnh 
wee presented «t a meeting of these societies on Da* 
Motor 8,3*1. 
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Da. ShikxjBT W Wynne, health commissioner o£ 
New York City, was presented with a silver plaque by 
members of the staff of the department of health to 
commemorate his twenty-five years of service m the 
department 

Professor Bradley Stoughton, head of the de¬ 
partment of metallurgy at Lehigh University, has 
been elected president of the Electrochemical Society 
for the year 1931-1932 

Db Walter T Dannreuther, professor of gyne¬ 
cology in the New York Post-Graduate Medical 
School, was elected president of the American Asso¬ 
ciation of Obstetricians, Gynecologists and Abdomi¬ 
nal Surgeons, at thoir fifty-fourth annual meeting on 
September 16 He will succeed Dr Arthur Holbrook 
Bill, of Cleveland Other officers elected were First 
vice-president, Dr Herbert M Little, of McGill 
University, second vice-president, Dr Andre Crotti, 
of the Medical School of Ohio State University, sec¬ 
retary, Dr Magnus A Tate, of Cincinnati, cwswfant 
secretary , Dr A M Mendenhall, of Indianapolis, 
executive count tl, Dr Palmer Findlay, of Omaha, 
and Dr Arthur H Bill, of Clc\eland Dr Ludwig 
Adler, of the University of Vienna, professor of 
gynecology m the WilholmmcnspitaJ, Vienna, was 
elected an honorary fellow of the association, making 
the eleventh honorary fellow of foreign countries 
As guest speaker, he gave an address on “The Treat¬ 
ment of Carcinoma ” 

H Malcolm Read, of York, was elected president 
of the Pennsylvania State Homeopathic Medical So¬ 
ciety at the sixty-eighth annual meeting of the so¬ 
ciety, which was held in Pittsburgh on September 17 
Dr John D Kistlcr, of Pittsburgh, was retiring 
president, William M Hillegas, of Philadelphia, and 
E H Douds, of Beaver Falls, were chosen trustees 
Officers elected are as follows George G Shoemaker, 
of Pittsburgh, first vice-president, William Doebele, 
of Huntingdon, second vice-president, C F Cutteroff, 
of Philadelphia, secretary, Anna Johnston, of Pitts¬ 
burgh, treasurer, George A Hopp, of Philadelphia, 
necrologist, and I L Moyer, of Columbia, censor 

Dr Max C Starkloff, city health commissioner 
m St. Louis, Missouri, for thirty vears, was made 
president of the International Society of Medical 
Health Officers during the recent meeting at Mon¬ 
treal 

Those who will be new on the faculty at Yale Uni¬ 
versity this year include Dr Edward Sapir, of the 
University of Chicago, Sterling professor of anthro¬ 
pology and linguistics and chairman of the depart¬ 
ment of social sciences, Dr Walter R Miles, of Stan¬ 
ford University, professor of experimental psychol¬ 
ogy; Howard Edward Boardman, of the Boston and 


Maine Railroad, Dudley professor of railroad engi¬ 
neering, Robert Ernest Doherty, of the General Elec¬ 
tric Company, professor of electrical engineering 

Additions to the faculty of Columbia University 
include Alan R Anderson, associate director of the 
New York Post-Graduate Medical School, Bom A 
Bakhmeteff, professor of civil engineering, Erwin 
Brand, associate professor of biological chemistry, 
school of medicine, Clarence Onon Chene, professor 
of clinical psychiatry, school of medicine, William 
Morris Davis, visiting professor of physiography 
during the winter session, Frederick L Fitzpatrick, 
associate professor of natural sciences in Teachers 
College, Edward Hicks Hume, director of the New 
York Post-Graduate Medical School, Alfred L. 
Kroeber, visiting professor of anthropology during 
the spring session, Henry Lea Mason, assistant pro¬ 
fessor of mechanical engineering, Jan Schilt, asso¬ 
ciate professor of astronomy, and Ramon J Sifre, 
associate professor of hygiene and public health in 
the school of tropical medicine 

The following appointments have been made at the 
University of Maryland Dr R C Yates, assistant 
professor of mathematics, Dr Glenn A Greathouse, 
assistant professor in plant physiology, Norman E. 
Phillips, assistant professor m zoology, and Dr 
Ronald Bamford, assistant professor m botany 

Dexter S Kimball, Jr, has been appointed as¬ 
sistant professor of industrial engineering at Cor¬ 
nell University Promotions from instructor to as¬ 
sistant professor include R P Agnew, mathematics, 
A B Burrell, plant pathology, G A Knaysi, Jr., 
bacteriology, and M G Northrop, electrical engi¬ 
neering 

Dr A John Schwarz has been promoted to the 
rank of associate professor of botany and pharma¬ 
cognosy, in the division of pharmacology of the 
Memphis branch of the University of Tennessee 

Dr Robert Burri, director of the Swiss Federal 
Dairy Research Institute, Berne, Liebefeld, Switzer¬ 
land, and Dr Otto Baumecker, of the Federation 
of Westphalian Landowners Organizations, Hamm, 
Westphalia, recently visited the U S Bureau of 
Dairy Industry in Washington as part of their in¬ 
vestigations of dairy conditions in this country Dr 
Bum officially represented the League of Nations 
for the study of dairy sanitation and milk control. 
Dr Baumecker was especially interested in dairy 
sanitation and cooperative marketing of dairy 
products. 

Db. Christian Richard Thubnwald, of (be Uni¬ 
versity of Berlin, Bishop Museum visiting professor 
of anthropology, will give instruction and direct re* 
search at Yale University in the problems of tbs 
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Pacific area under the terms of the agreement by 
which Yale and the Bishop Museum of Honolulu are 
affiliated 

Dr. Ervin R Van Der Jagt and Harry L Kute 
will succeed Jacob C Sparrow and Horry J Clausen 
in the department of biology at Norwich University 

Dr Lew is J Moorman, professor of clinical medi¬ 
cine at the University of Oklahoma School of Medi¬ 
cine, has been made dean m succession to Dr Leroy 
U Long 

Dr. Allen F Vosuell has been appointed pro¬ 
fessor of orthopedic surgery at the University of 
Maryland, and has also become surgeon-in-chief at 
the James Lawrence Keman Hospital for Crippled 
Children Dr Charles Bagley, Jr, has been ap¬ 
pointed professoi of neuro-surgery at the University 
of Mar\land 

Db Leon J Menville, of New Orleans, has been 
made editor of Radiology, the journal of the Radio¬ 
logical Society of North America He has succeeded 
Dr Maximilian J Hubeny, of Chicago 

Mr J E Flanders has been appointed chief en¬ 
gineer of the Missouri Public Service Commission to 
succeed Mr F M Plake 

Dr Kotaro Honda has been elected president of 
the Tohoku Imperial Unnersity at Sendai, Japan 
Dr Honda was professor of phvsics at Tohoku Im¬ 
perial University and director of the research insti¬ 
tute for iron, steel and other metals at the university 

The following changes have been made at the Uni¬ 
versity of Cambridge Dr A Ilarkor has resigned his 
readership in petrology in St John’s College, Dr F 
R Wraton has been appointed university lecturer in 
physiology in Clare College, and Dr E G Holmes 
hag been appointed university lecturer in pharma¬ 
cology m Christ's College 

Dr Charles Singer, lecturer in the history of sci¬ 
ence at University College, London, who made an ex¬ 
tensive lecture trip m the United States m 1929, ex¬ 
pect* to spend the winter of 1931-32 at the Univer¬ 
sity of California at Berkeley Between April 20 
and May 20, 1932, Dr and Mrs Singer expect to 
lecture at a number of American colleges and univer¬ 
sities Inquiries as to their schedule may be made of 
Dr George W Comer, School of Medicine and Den¬ 
tistry, University of Rochester, Rochester, New York 

Professor Herbert Graham Cannon, professor ot 
zoology at Sheffield University since 1926, has retired 

Sir William Dahpier has been appointed secre¬ 
tary of the Agricultural Research Council, England, 
end Mr* E H E Havelock has been appointed as¬ 
sistant secretary. 

The sixth annual William deMille Campbell me¬ 


morial lecture of the American Society of Steel Treat¬ 
ing was presented in Boston on the morning of Sep¬ 
tember 23 in the ballroom of the Hotel Statler by Dr 
C. H. Herty, Jr, supervising chemist in charge of the 
metallurgical section of the U S Bureau of Mines 
Experiment Station in Pittsburgh The first Camp¬ 
bell lecture was delivered in 1926 by Wilhelm M 
Guertler, associated with the Metall-Institut der Tech- 
mschen Hochschule m Berlin Succeeding lectures 
and their topics have been 1927—“Contribution to 
the Theory of Hardening and the Constitution of 
Steel," by Dr Zay Jeffries, consultant, Aluminum 
Company of America and General Electnc Company, 
1928-—“Application of Science to the Steel Industry," 
by Dr W H Hatfield, Brown-Firth Research Labora¬ 
tories, Sheffield, England, 1929—“Steel at Elevated 
Temperatures,” by Dr Albert Sauveur, Gordon Mc¬ 
Kay professor of metallurgy and metallography, Har¬ 
vard University, 1930—“Oxygen in Steel,” by Dr 
M A Grossmann, director and vice-president, Re¬ 
public Research Corporation, at Canton, Ohio 

The fourth annual meeting and conference of the 
committee on electrical insulation, of the division of 
engineering and industrial research of the National 
Research Council, will be held at Harvard University 
on November 13 and 14 There will be three tech¬ 
nical sessions with papers on the physics and chem¬ 
istry of dielectrics and on recent progress in engi¬ 
neering research in the field of dielectrics, as applied 
to the insulation of electnc circuits A dinner on the 
evening of November 13 will be followed by a lec¬ 
ture dealing with recent advances in dielectno theory 
Dr J B Whitehead, of Johns HopkinB University, is 
chairman of the committee 

The second International Congress on the Rat and 
Plague will be held in Pans from October 7 to 12, 
Aofessor Gabriel Petit is secretary of the congress. 

The British Medical Journal reports that the second 
International Congress of Comparative Pathology will 
be held in Pans at the Faculty of Medicine from 
October 14 to 18 Professor Charles Achard will 
preside The subjects for discussion include BCG 
immunization; Brucella infections in man and ani¬ 
mals, mineral salt deficiencies in man and animals, 
the distribution of the ultra-virus agencies, and the 
diseases attnbutable to them, and helminthic infec¬ 
tions The congress is open to medical and veter¬ 
inary practitioners and those interested m the diseases 
of plants Further information may be obtained 
from the general secretary, 7 Rue Gustave Nadaud, 
Pans, France 

We learn from the Journal of the Amenc&n Medi¬ 
cal Association of the thirty-sixth annual meeting of 
the American Academy of Ophthalmology and Oto- 
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laryngology, which was held at French lack, Indiana, 
from September 13 to 19, with headquarters at the 
French Lock Springs Hotel The aeientifle program 
included papers by Dr Edward Jackson, of Denver, 
on “ Share of Crystalline Lens in Ocular Refraction”; 
Dr Cecil S O’Bnen, of Iowa City, on “Astigmatism 
—Its Accurate Determination and Correction”, Dr 
Leo L. Mayer, of Chicago, “An Experimental Study 
of Detachment of the Retina and Its Surgical Ther¬ 
apy”, Dr Lyman G Richards, of Boston, on “Prog¬ 
nostic Significance of Sinusitis in Children”, Dr 
Ernest Fulton Risdon, of Toronto, on “Management 
of the Fractured Nose”, Dr Albert N B Lemoine, 
of Kansas City, Missouri, on “Progress in Diagnosis 
and Pathology in Ophthalmology”, Dr William A. 
Wagner, of New Orleans, on “Diagnosis and Conser¬ 
vative Treatment of Sphenoid Suppuration,” and Dr. 
John J Shea, of Memphis, on “Nasal Obstruction 
and Systemic Consequences ” A symposium on avia¬ 
tion medicine was conducted on the evening of Sep¬ 
tember 15, by Dr Ixmis H Bauer, of Hempstead, 
N Y, Dr Conrad H Berens, of New York, Dr 
Hany T Smith, of Humeston, Iowa, Dr Ralph A. 
Fenton, of Portland, Oregon, and the Honorable 
David S Ingalls, assistant secretary of the U S Navy 
m charge of aviation, and a dinner was given in honor 
of Dr Luther C. Peter, of Philadelphia, who is retir¬ 
ing from the council after thirteen years of active 
service as acting secretary, secretary and president 

The annual general meeting of the British Dental 
Association, which was held at Cardiff, opened on 
August 26 In addition to the two hundred delegates 
from Great Britain, several Canadian members of the 
profession who attended the eighth International 
Dental Congress at Pans were in attendance. At the 
opening meeting, the Lord Mayor and the authorities 
of the University College of South Woles and Mon¬ 
mouthshire, where the conference is being held, ex¬ 
tended a welcome to the delegates, and Mr William 
Kittow, of Cardiff, was installed as president in suc¬ 
cession to Sir Norman Bennett. 

Dr. C C Lauritskn, of the California Institute of 
Technology, will shortly start in operation the world’s 
largest and most powerful x-ray tube The tube is 
approximately thirty feet long and uses 2,000,000 
volts of electricity All the work of constructing the 
tube was done in the shops of the institute under the 
direction of Dr. Launtsen, assisted by students 
Glass cylinders, twenty inches high and tapering from 
eighteen inches to twelve inches m diameter, form the 
glass extenor of the long tube Inside are two elec¬ 
trodes 

Dartmouth College has received $70,000 by the 
will of the late Dr. ft. Melville Cramer. 


Under tiie will of David A* Kistier, Carthage Col¬ 
lege will receive a legacy of $16,000, after the death 
of Mrs. Kistler. 

During July and August Dr. Alexander Forbes, 
of Harvard University, earned out an expedition to 
Labrador in cooperation with Sir Wilfred GrenfelL 
The society was named the Grenfell Northern Lab¬ 
rador Expedition The expedition was sponsored by 
the American Geographic Society, and Mr. O M. 
Miller, of the society’s school of surveying, was As¬ 
sociated with Dr. Forbes as topographer in charge of 
surveys The scientific personnel of the expedition 
also included Mr Noel E Odell, in charge of the geo¬ 
logical work, and Mr Ernst C Abbe, botanist, repre¬ 
senting the Gray Herbarium. 

The Mont Blanc Astronomical Observatory, built 
thirty years ago by Professor Vallot, has become the 
property of the Parts Observatory It stands at an 
elevation of 14,435 feet, and will enable astronomers 
in Pans to undertake researches for which they have 
not hitherto been equipped 

The experiments and the seed and bulb busmen of 
the late Luther Burbank will be continued by the 
W Atlee Burpee Company, seed dealers of Phila¬ 
delphia, it has been announced by David Burpee, 
president of the company Through an agreement 
with Mrs Burbank, the company has leased the Bur¬ 
bank property at Santa Rosa, California, and has 
received the famous collection of what Mr Burbank 
considered his most valuable seeds for preservation 
from season to season. While the experiments will 
be continued on the ground used by Mr Burbank and 
with tiie plants he cultivated there, Mrs, Burbank will 
continue to live on the property The late W Atlee 
Burpee, father of David Burpee and W. Atlee Burpee, 
Jr, secretary and treasurer of the firm, were cousins 
of Mr Burbank They were closely associated m ex¬ 
perimental work. The work at Santa Rosa will he 
conducted by the Burpee Company in connection with 
its experiments at Floradale Farm, Santa Barbara 
County, California, and at Doylestown, Pennsylvania. 

The Associated Press reports the discovery of six 
steep-walled, narrow canyons, announced by Dr. Fred¬ 
erick J. Pack, head of the department of geology of 
the University of Utah. It is believed that Dr. Pack’s 
party was the first ever to descend into them. Tbs 
newly explored canyons are said to rival the famous 
Zion Canyon for gorgeous colorings and umusjal 
formations. There are sheer bare-faced cliffs of 2JUB 
to 3,000 feet xa height, varying in length and spreads 
ing along a distance of three to five miles. In p |* 4 ta 
some are so narrow that a person with outstretched 
anus can touch cither side. 
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Db* A. C HgPjjojAH, proftaaor and head of the 
department of geology at the University of Kentucky, 
has spent the greater part of the Bummer studying 
the ordovuuous stratigraphy of several counties m 
the Blue Grass, and identifying the different forma¬ 
tions outcropping in various communities, in an at¬ 
tempt to correlate them with known formations else¬ 
where Clark, Anderson, Scott, Campbell, Pendleton 
and Grant Counties have been visited and the study 
of these counties will be compared with compiled in¬ 
formation on the stratigraphy of southern Ohio, 
Indiana and central Tennessee, in an attempt to work 
out the early geographic history of the area and the 
nature of existent life at that time 

The small auxiliary schooner, Aleda, owned by 
John Lippincott, of the Corinthian Yacht Club, 
Philadelphia, has sailed with fifteen Pnnceton stu¬ 
dents from Halifax for the west coast of Newfound¬ 
land, where an extensive study will be made of iron 
ore and chrome deposits, and the shore line itself 
The Aleda, which is manned by the students, is com¬ 
manded by Mr, Lippincott. The expedition is under 
the direction of Dr A K Snelgrovo, instructor in 
the department of geology, and John Streeter, psy¬ 
chologist, of Pnnceton University After a month in 
the north, the party will return to New York 

Additions to the collections of the Bntish Museum 
(Natural History), South Kensington, include the 


Afa and skull of a young Menelek’g bushbuck, shot 
at Monnegesha in Abyssinia, presented by the Duke 
of Gloucester. Ninety-five heads and skulls of Asiatic 
and American ungulates and carnivora have been 
selected from the collection of the late Mr C. St. 
George Iattledale In addition to three record heads, 
the collection contains a number of exceptionally fine 
specimens, including the skull of a wild camel from 
Lob Nor in the Gobi Desert and a collection of over 
60 skulls of ungulates and lions from Northern Rho¬ 
desia The collections brought back by Mr B er tr a m 
Thomas from the Buba el-Khali are now being worked 
out, and a selection is on exhibition in the Central 
Hall The 62 specimens of reptiles and amphibians 
represent about 25 species, some of which appear 
new to science The collections include 500 entomo¬ 
logical specimens All the larger orders of insects 
are represented in about 120 species, of which some 
20 appear to be new to science A large collection of 
mammals has been received from the Game Depart¬ 
ment of Uganda, collected for the most part by Mr 
J. Jardine The museum has also obtained a further 
abnormal tusk of a Uganda elephant from Mr W A 
Bowring, of Gibraltar An unusual type of stony 
meteorite which fell at Karoonda, South Australia, on 
November 25 last has been given to the Mineral De¬ 
partment by Professor Kerr Grant, of the University 
of Adelaide. 


DISCUSSION 


BXPUL8ION OP GAS AND LIQUIDS FROM 
TREE TRUNKS 


Amet.t. and Harsh’s recent paper on gas and water 
preeeore in oaks 1 recalls some observations made on 
three days in July, 1916, but hitherto unpublished 
At that time I was engaged m making a study of 
the growth of standing trees at elevations of about 
1,500-2,000 feet m Letcher County, Kentucky, the 
increment boxer being used in this work Inasmuch 
as these few observations include species of other 
genera than oak, they are here offered as a further 
contribution to the subject 
Tn 0110 instance, as the increment-borer bit was 
withdrawn from a tree of black gam (Nyssa tyU 
vaHoa), a pronounced blast of gas expelled some of 
th« wood dost perhaps three inches from the 0 6-inch 
hark. This tree was 14 inches In diameter at breast 
height, is at the level of boring, and abont 136 years 


*a A. AMU and O. RHursh, ‘IPodave G™ »d 
Water Pnssnre in Oaks," Samos, 78* 488, 1881. 


old at this level The bit had penetrated 4 inches 
through solid wood to a somewhat decayed heart 
'While a boring was being made in a red oak 
(Quereua rubra, 13 inches in diameter at breast 
height 15 at the level of bonng) an outward blast 
started which increased suddenly and explosively 
when the increment-borer bit was withdrawn. The 
tree was 42 years old at this height, and apparently 
sound for the outer 3 inches of core. 

In the ease of a chestnut tree (Castaneo dentata), 
16 inehes in diameter at breast height 18 at the level 
of boring, a stream of discolored liquid was expelled 
a maximum distance of 30 inches, the flow lasting 20 
seconds. When a bonng was made 1 inch above the 
first hole, liquid flowed out of the lower hole for 90 
seconds. The tree was 34 years old at the height of 
the upper bole and the wood was sound for 4 inches 
of radius. Then had been run the preceding night. 

la the ease of a hickory tree (Htooria globes f j 
21 inehes at breast bright 26 at the level of baring}, 
ttgrid began routing out during the boring an4 bo- 
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came a considerable stre&m when the bit was with* 
drawn Gas expulsion, indicated by bubblmgs, con¬ 
tinued for 5 minutes or more The age at the boring 
level was 58 years The outer 4 inches of core was 
apparently sound 

The gas pressure m a hollow hickory tree blew a 
2-inch section of wood out of the end of the mcre- 
ment-borer bit This tree was 11 inches in diameter 
at breast height, 14 at the boring level 
It is to be noted that these trees, like those men¬ 
tioned b> Abell and Qursh, were all dicotyledonous 
Angiospertns, and all defective Except for the 
last-mentioned all the manifestations above recorded 
were observed in the morning The trees in which 
such phenomena occurred constituted a relatively 
small proportion of those bored, but no precise figures 
on this phase of the study are now available 

Ferdinand W Haasis 
Carnegie Institution of Washington 

CATFISH FEEDING ON THE EGGS OF THE 
HORSESHOE CRAB, LIMULUS 
POLYPHEMUS 

The horseshoe or king crab, L%mulus polyphemus, 
is very common along the gulf coast of southern 
Florida It lives in mud or sand just below low tide 
level, and never leaves this except m early spring 
when m great numbers it comes inshore to spawn in 
the sand near high water mark The female m the 
lead, followed by one or more males, excavates a 
shallow hole m the sand in which the eggs are de¬ 
posited and covered with milt The eggs arc about 
2 mm in diameter, arc pale Nile-green in eolor, are 
laid singly and arc not protected by any gelatinous 
mass or capsule They hatch within three to six 
weeks, after which tune the young may bo seen mak¬ 
ing their way to deeper water 
Early in April, 1930, while collecting mollusks on 
a sandy flat near the mouth of the Caloosahatchec 
River, my attention was attracted by a great commo¬ 
tion involving a considerable area of shallow water 
Here were hundreds of spawning Ltmulua attacked 
by other hundreds of catfish which were voraciously 
and joyously devouring the eggs as fast as deposited 
Each spawning female king crab and her attending 
males were surrounded by many catfish in groups 
which may perhaps best be described as “bouquets” 
or “rosettes” These catfish stood almost vertically 
on their heads, with their tails out of water, whipping 
the surface of this into a maelstrom m their ecstasy 
of feeding Crabs and catfish were pushed and shoul¬ 
dered about by other fish circling about the groups 
in a determined effort to reach the feast Literally 
hundreds of both horseshoe crabs and fish were con¬ 
cerned in this phenomenon which was watched until 
the rising tide made further observation impossible 


But one other observation (and it an incomplete 
one) of this kind seems to be on record, and it as 
far back as 1897 In the American NaturaUnt for 
this year (vol 31, p 347-348) H. C Warweli records 
his observations on “Eels Feeding on the Eggs of 
L%muln&” He states that in 1892 or 1893, in the 
latter part of May he was walking about dusk along 
the Kickcniuit River between Warren and Bristol, 
Rhode Island, when he noticed many king crabs or 
“horse-feet” as he calls them, crawling on the sandy 
bed of the nver Here are his own words 

The tide was high, and they [the “home feet M ] had 
come in from the outside, os is their habit at high water. 
What attracted my attention the most was the fact that, 
as they lay there on the nver bottom, many cels had 
worked their way into the clefts between their heads and 
abdominal regions, and were apparently feeding Some 
of the eels were very large, and made a strange sight 
with their heads under the shell [of a crab] and their 
tails sticking out sideways Sometimes two or three were 
under one horse foot, and if I had had an eel spear I 
could have caught a good moss I have since wondered 
what the eels were eating Sometimes I think it might 
have been something on which the horse feet woro feed¬ 
ing, but my uncle, who was with me, said that they 
were after the spawn, and I have since come to the 
conclusion that he was right, for it was the spawning 
season, and the eels were only gathered around the large 
female horse-feet 

In the light of my observation it would seem to be 
clear that the eels were feeding on the eggs of the 
horseshoe crabs, and that at the breeding season the 
eggs of these crabs are preyed on extensively by 
predatory fishes 

Louise Merrimon Perrt 

Sanibkl, Florida 

THE LACK OF CORRELATION BETWEEN 
ANEMIA AND THE PELLAGRA-LIKE 
SYMPTOMS IN RATS 1 

In a recent article Bliss* has presented evidence 
claiming to show that pellagra as it exists in humans, 
and black-tongue of dogs—which is considered to be 
analogous to human pellagra—are both due to iron 
deficiency He points out that pellagra is more preva¬ 
lent among women than among men, resulting pos¬ 
sibly from the loss of iron by women in menstruation. 
He calls attention to the fact that the foods nch in 
vitamin G and m the black-tongue preventive factor 
are almost without fail nch in iron—liver, egg yolk, 
beef and yeast Further, he states that in Gold- 
berger*s work “those diets which prevented or cured 
black-tongue in dogs are just those to which bad 

i Published by permission of the director, Journal 
Article No 61 (n. i). 

• Sidney Bliss, Science, 72: 677, 1080. 
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ten a y r ap iodifi of jroo tJSP." This was 

added to improve the mineral eompocttioa of Use diet 
The author states that the results of iron therapy 
have been studied by him on fifty-one eases of human 
pellagra and they are of an encouraging nature 
Moreover, he has been able to cure blaek-tongue in 
dogs by giving iron intravenously 

The correlation between the iron and the vitamin 
G content of certain foods is striking In addition 
to the above-mentioned foods it is known that spinach, 
leaves of velvet beans and soy beans, pig’s liver and 
even the Minot and Murphy liver extract are good 
sources of the vitamin However milk which is a 
rich source of vitamin G is relatively low in iron, 
and molasses, which forms a staple article of diet 
among poor farmers in the South, is rich in iron 

Whether or not the vitamin which prevents the 
pellagra-hke condition and promotes growth zn rats is 
identical with a factor preventing human pellagra 
has not been determined Aykroyd* recently has 
shown that maize contains about as much vitamin B 2 
(G) as rice and millet, as measured by the rat-growth 
method, but people who live largely on nee are not 
pellagrous, while the disease is prevalent among 
nuuze-eating peoples 

In this laboratory we have been conducting experi¬ 
ments to determine the vitamin G (B a ) content of 
some foods and of various preparations Rats were 
used, and the basal diet contained feme citrate m 
such amounts that there was present 0 29 mg of iron 
In each gram of diet. In every litter of animals used 
for experimental work one rat waa maintained on the 
basal diet alone as a negative control, and tho food 
consumed by these animals even when sick waa rarely 
less than 15-2 grains daily Out of thirty-three of 
these negative controls only three have failed to show 
evidence of dermatitis in eight weeks. In most cases 
the condition was evident in three or four weeks. 
Hone of the animals gained more than ten grams in 
eight weeks, and the majority lost from five to ten 


gram From this evidence it would seem that the 
animals were deficient in vitamin G (B a ). Through¬ 
out the experimental period, moreover, the animals 
were housed in metal eages and m many cases the 
iron waa exposed In addition, the loose screen bot¬ 
tom of the cage was raised above the pan by means 
of an iron nng While no copper was given as such 
it seems possible that from the cages and from the 
salts used m the diet sufficient copper may have been 
present to satisfy the needs of the animals 

In order to satisfy ourselves on this point, however, 
six animals were given 0 5 mg of iron and 01 mg of 
copper daily six days a week as FeCl s and CuS0 4 
solutions, respectively, as recommended by Steen- 
bock. 4 Three of the animals had been maintained 
for ten weeks on the experimental diet alone, and 
they were in a very poor condition The other three 
were young rats which had just been depleted of their 
store of the vitamin The solutions were given as 
the only supplement to the basal diet and they were 
well eaten, and when given in addition to the mm 
and presumably copper present in the diet would 
seem to have been sufficient to prevent anemia. In 
neither group, however, was there any improvement 
due to iron therapy The rats which had severe 
dermatitis did not improve and the second group 
began to show evidence of vitamin G (B,) deficiency 
m about four weeks In no case waa there a gam m 
weight such as waa seen in the experiments reported 
by 8 teen bock and which might have been expected 
had the animals been anemic. 

It aeons probable therefore that if human pellagra 
and black-tongue of dogs are shown to be iron defi¬ 
ciency diseases, the pellagra-hke symptoms which 
manifest themselves as a result of vitamin G (B g ) 
deficiency m rats are not analogous to the other con¬ 
ditions. 

Nellis Holliday 

Miobxoak Aobioultueal Experiment 
Station 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A LIGHT FILTER FOR MICROSCOPES 
I» microscopes there are two point* where light 
flltare can bo introduced without being imaged and 
yet produoe equal filtering power throughout the 
field. Theta petition* an known as the entrance 
pupil and tbs exit pupil The entrance pupil u the 
of the aubstage condenser where the iru 
diaphragm ia located. The exit pupil is better known 
aa'tbe Sweden disc and ia in the position the eye 
n oowpiee When looking through the nucroecope. Either 

*W.R Aytoeyd» «ec*m /ear., H, Vo S, 147®, 1090. 

At > 


position is oorreet for a filter, bnt because of certain 
disadvantages in plating the fitter at the exit pupil, 
all standard filters are made to occupy the entrance 
pupil. The disadvantages in locating the filter at the 
exit pupil are that it cuts down the eye distance; 
the Storing density must be greater to cause the asms 
value of light filtration, and any dirt, scratches, eta, 
on the filter are more easily seen and may be quit* 
annoying. A filter looatod at the entrance pupil has 
non* of these disadvantages but ia in an irmnwHnfly 

*» B. Hart, H Meeobock, J. WaddbO, ami C. A. 
Htafejeat, /ear. AM. Ckom., 771 707,1080. 
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Annoying place to get at when throwing the filter 
on or off frequently, especially if substage lights are 
used. Breakage and loss is also frequent with filters 
m this position 

In finer cytological work, where the advantages of 
contrast of normal illumination with that of the 
shorter wave filters is appreciable, the rapid shifting 
of substage filters is very inconvenient The writer 
has therefore been using a fixture which introduces 
the filter at the exit pupil where it can be rapidly 
and conveniently thrown on or off This filter is so 
closely apposed to the eyepiece that the cutting down 
of eye distance is not appreciable The fixture also 
adequately protects the filter from dust, scratches and 
breakage It consists of a fixed cap that fits over 
the eyepiece To the upper surface of this piece a 
movable quadrant is attached in which the filter aper¬ 
ture and an open aperture is contained Either of 
these apertures can be shifted in place over the lens 
by simply swinging the quadrant to the right or left 
on its axis This is accomplished by means of a 
movable cap that fits over the fixed part and from 
which a pin fits into a slot on the quadrant Any 
movement of the cap to the nght or left will there¬ 
fore throw the quadrant and its apertures m the 
opposite direction. 

From the diagram it will be seen that this device 
consists of a machined support block (A) which car¬ 
ries a lip that engages the knurled nm (B) of the 
eyepiece with a firm push fit The quadrant (Q) 
which carries the filter glass rotates freely about the 
beanng pin (P), which is fixed to the support block 
Another machined piece (C) (the movable block) 
fits concentrically over the fixed block in such a way 
that (C) can be rotated freely about it with the 
fingers The quadrant is slotted at (S) to engage a 
second pin (P') fixed to the movable block 


SPECIAL 

CONTROL OF POWDERY MILDEW AND RED 
SPIDER ON GREENHOUSE 
CUCUMBERS 1 

Dusting greenhouse cucumbers with a high grade 
sulphur dust is the common method of combating 
powdery mildew, Erystphe ctckoracearum Such 
dusts, while generally effective, occasionally fail In 
an attempt to find a more efficient method of con¬ 
trolling the disease, cucumber vines in a commercial 
greenhouse were sprayed with hydrophilic colloidal 
sulphur, a product recently manufactured by the 
Ansul Chemical Company. This product is prepared 
in paste form and is a true hydrophilic colloid 

1 Published with the approval of the director of the 
Ohio Agricultural Experiment Station. 
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A Top view with movable cap removed B Sectional 
view C Eyepiece with fixture in position 

In the position shown in the plan view the glass 
filter has been swung into position by simply turning 
the movable piece (C) to the right The limit of this 
motion is reached when the left hand edge of the 
quadrant abuts against the hp of the fixed block (A), 
as shown The radius (R) is such as to swing the 
filter into correct axial relationship with the eyepiece. 

When the filter is not needed the movable piece is 
turned to the left This carries the quadrant to the 
nght rotating about the fixed pm (P) and impelled 
by the movable pm (P') The other edge of the 
quadrant now abuts against the nm of the block, 
swinging the “open” part of the quadrant into its 
correct position C . E XhaealDSJIn 

New York Homeopathic Medical College 


ARTICLES 

Preliminary sprays ware applied before mildew 
made its appearance. These were made to determine 
the strength of sulphur spray which greenhouse 
cucumber vines would tolerate and what effect hydro¬ 
philic colloidal sulphur would have on the control of 
red spider, Tetranychua telanua 

The following sprays were applied March 23,1031 * 
5 pounds of the colloidal sulphur to 100 gallons of 
water and 10 to 100 with and without 05 per sent. 
PenetroL 

An examination of the vines several days later 
showed that all sprays gave a perfect loll of spider. 
The 5 to 100 inlphur sprays caused alight leaf Injury 
and the 10 to 100, rather severe leaf injury. Both 
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■prays with Penetrol as a spreader eatieed severe leaf 
injury 

Following this first attempt it seemed advisable to 
try a senes of sprays with less colloidal sulphur 
Four Btrengtjfro wfEo used 0 5,10, 2 0, and 4 0 pounds 
Four applications of these sprays were made on the 
following dates. Apnl 11, 20, 27 and May 4 These 
sprays had no harmful effect on the plants The 
4*100 and 2-100 gave excellent commercial control 
of spider Less satisfactory results were obtained 
with the 1-100 and the 0 5-100 gave very little con¬ 
trol By this time mildew had made its appearance 
and the plants sprayed with a 1-100 spray or stronger 
were free of the disease 

On May 4 the manager of the greenhouse became 
interested and wanted to try some of the colloidal 
sulphur spray Accordingly, a complete house, the 
one with the most severe infestation of red spider, was 
sprayed using 15 pounds of the colloidal sulphur to 
100 gallons of water This spray was very effective 
and in a week was followed by another using 175 
pounds of sulphur to 100 gallons of water No in¬ 
jury resulted and four more Bprays were applied at 
weekly intervals using a 2-100 spray 

After the second and third sprays spiders were 
scarce and mildew was almost absent In the adjoin¬ 
ing houses spiders were serious and mildew quite 
prevalent This one season’s experience indicates that 
red spider and powdery mildew on greenhouse cucum¬ 
bers can be successfully controlled with hydrophilic 
colloidal sulphur spray The strength of spray sug¬ 
gested for greenhouse cucumbers is 2 pounds of the 
sulphur paste to 100 gallons of water This gave 
excellent control and has a wide margin of safety 

This is not the first use of hydrophilic colloidal 
sulphur spray as an acancide DeOng, 3 1924, found 
it to be very effective against the red spider Bryobxa 
prattoaa He prepared his sulphur in the laboratory 
according to Young* His results showed excellent 
control but he concludes hydrophilic colloidal sulphur 
would not replace lime sulphur, at least until a cheap 
method of manufacturing it was devised The 
strength of sulphur suggested will cost about the same 
os lune sulphur and considerably less than nicotine 
sulphate 

L J Alexander 
H, C Young 

Ohio Agricultural Experiment Station, 

Wooster, Ohio 

* E R. DeOng, 41 The preparation and use of colloidal 
sulphur as a control for red spider,** Jour Bean Bnt 
17: 588-538, 1924 

• H. CL Young, "The toxic property of sulphur/* 
Aon. Me Bot. Gar*. 9 408-435, 1928. 


PHAGOCYTOSIS OF BRUCELLA, AN INDEX 
OF IMMUNITY TO UNDULANT 
FEVER IN MAN 

Studies of the phagocytic activity of the poly¬ 
morphonuclear cells m the blood of man toward the 
genus Brucella have revealed an important relation 
between this phenomenon and susceptibility and im¬ 
munity toward undulant fever 
It has been found that the cells of individuals who 
have never knowingly been in contact with Brucella 
infective materials or who have not had undulant 
fever, possess little if any phagocytic activity for 
the organism when mixed with it t» vitro The poly¬ 
morphonuclear cells of those who have handled in¬ 
fective materials, such as cultures or infective tissues, 
and of those who have recovered from undulant fever 
have marked phagocytic activity It has been found 
from the study of many such cases that from SO to 
100 per cent of these particular cells will ingest 
Brucella to a marked degree 

During the course of the infection in man the 
phagocytic activity of the cells will vary As a 
rule only slight, if any, phagocytosis will be seen 
As recovery takes place, the phagocytic activity of 
the cells increases rapidly 

There appears to be no relationship between the 
agglutination titer of the serum and the phagocytic 
activity of the colls in the same individual Phago¬ 
cytosis may be negative when the serum shows a 
titer of 1 to 2,000, or 100 per cent of the cells may 
show a marked phagocytosis when serum agglutinins 
cannot be demonstrated m a dilution of 1 to 25 or 
higher 

The phagocytic activity of the polymorphonuclear 
cells in individuals who have recovered from undulant 
fever appears to persist for a considerable period of 
time These cells of one individual three years after 
recovery and several one year after recovery show a 
phagocytosis of 100 per eent 
The techzuo which we are using in this study is as 
follows* Blood is collected and mixed with sterile, 
two per eent sodium citrate physiological salt solu¬ 
tion The blood cell suspension is added to a sus¬ 
pension of a strain of Brucella (turbidity 3 McFar¬ 
land nephelometer) in the proportion of 1 to 1 and 
mixed welL The mixture is then placed m a 37° CL 
incubator for 30 minutes At the end of this period, 
the cells are smeared on slides and stained with 
Hastings blood stain On microscopic examination, 
50 to 100 polymorphonuclear cells are examined. 
The cells ore grouped according to whether they show 
a marked, moderate, alight or no ingestion of the 
bacteria. 
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A more detailed report of this study will appear 
in the Journal of Infectious Diseases* 

I Forest Huddleson, 
Howard W Johnson 
Central Brucella Station, 

Bacteriological Section, 

Michigan State Experiment Station 

THE EFFECT OF TEMPERATURE ON THE 
NUMBER OF SCALES IN TROUT 
It has long been known that fish from southern 
localities usually have a smaller number of scales than 
those of the same species from farther north, and it 
has been assumed that the decrease in the number of 
seales is due to the higher temperature under which 
the individuals develop While some writers postu¬ 
late a theory of selection of those individuals which 
are best constituted to meet the temperature condi¬ 
tions of the environment, others have proposed a 
direct effect on the integumentary system As far as 
the writer is aware, no one has previously demon¬ 
strated from the experimental side that the number 
of scales can be directly modified by temperature. 
During the past summer an experiment was con¬ 
ducted on the eggs and alevms of Kamloops trout 
(Salmo kamloops) to determine the effect of tem¬ 
perature in this respect The index chosen to specify 
the number of scales was a count of the number of 
oblique, parallel rows running in a downward and 
backward direction from the dorsum to the lateral 
line. The senes begins just behind the head and 
ends at the termination of the vertebral column 
Kamloops trout of Kootenay Lake were selected 
for the experiment These trout have an average 
index of 145 rows with a standard deviation of about 
6 rows, the total range is 130-160 rows. Eggs were 
obtained for the expenment on May 23 from fish at 
the end of the spawning run Six pairs of trout were 
selected and the eggs of each pair were kept separate 
The Blevins and fry produced from these were reared 
in the hatchery at Nelson, B C, under the ordinary 
hatchery temperatures The water temperature in 
the hatchery begins to rise from the stationary winter 
level (l°-2° C) at the end of February It nses 
continuously until the end of July or the first week 
in August when it is 12°-13° C The eggs from the 
end of the spawning run thus develop under warmer 
temperatures than the eggs from the earlier part of 
the run The average index for each of the six lots 
of fry was in every case below the lower limit of the 
standard deviation for the normal population (below 
139 rows) In each case the index of the offspring 
was significantly below the counts for their own par- 
eats This part of the expenment indicated that the 
individuals having a low scale count in the normal 
population are probably produced from eggs which 
have been deposited at the end of the spawning run 


end hove, consequently, developed at a higher tem¬ 
perature. In order to cheek this theory a random 
sample of eggs spawned during the middle of the run 
was removed from the hatchery on June 24 at the 
eyed-egg stage These were reared at a temperature 
approximately 5 Centigrade degrees above that oc¬ 
curring in the hatchery until August 10, when the 
wanner temperature was discontinued In these fry 
the average number of scale rows was reduced by 
10 from the normal average for the population. A 
corroborative expenment was earned out with the 
eggs from one of the six pairs mentioned above. 
The eggs were divided into two lots 
Lot 1 was reared at ordinary temperatures The 
resulting fry had a scale eount of 132 rows on the 
average and were 13 rows below the normal popula¬ 
tion—10 rowB below the female parent and 17 rows 
below the male 

Lot 2 was reared at the higher temperature, namely, 
5 Centigrade degrees above normal The resulting 
fry had an average scale eount of 127 rows or 18 
below the normal average and 21 and 22 rows below 
the female and male parent respectively 
From these experiments it seems evident that in 
Kamloops trout the number of scales is directly modi¬ 
fied in an inverse manner by temperature, the higher 
the temperature, the fewer the scales The data will 
be more fully presented and discussed in a forthcom¬ 
ing paper. 

C. MoC Momjcr 

Pacific Biological Station, 

Nanaimo, B C 
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made in instruments used in research and the increase 
in the magnitude of the forces, mechanical, electric 
and magnetic, which are now at our disposal The 
physical laboratories in the eighteenth century and 
the first half of the nineteenth were in the main col¬ 
lections of instruments suitable for experiments to 
illustrate the lectures of the professor, and the trouble 
taken over these experiments was, I think, comparable 
with that taken now Thus, Wollaston, who was Jack- 
soman professor at Cambridge at the end of the eight¬ 
eenth century, is said to have shown over 300 experi¬ 
ments in his annual course of lectures and at a later 
penod Stokes, in his lectures on optics, showed ex¬ 
periments which have not been excelled, for beauty, 
for educational value, for simplicity or for certainty 

In spite of the fact that until the end of the last 
century there were but few laboratories available for 
research much scientific work of the highest impor¬ 
tance was accomplished This, to a very great extent, 
was due to men who made their own laboratories and 
bore themselves the cost of the experiments Thus, 
Joule made his experiments on the mechanical equiva¬ 
lent of heat in his house at Manchester, Stokes, like 
Newton, made fundamental experiments on optics in 
h» college rooms, Spottiswoode, Huggins, De la Rue, 
Lord Rayleigh, and one who has had a long and inti¬ 
mate connection with the British Association—Dr E 
H Griffiths—also made m their own laboratories and 
at their own charges additions of great value to phys¬ 
ical science. 

These men, like Kelvin and Maxwell, had not passed 
through any course of instruction in practical physics, 
for no such courses were available, they were m this 
respect self-taught Most of them had learned how 
to use their hands by having had when young some 
hobby, such as using a lathe, or dabbling in chemical 
experiments or photography This training seems to 
have been effective, for no one can say that their 
work is amateurish This raises the important ques¬ 
tion, may not the present practice m which our ad¬ 
vanced students Bpend a great deal of time m ac¬ 
quiring dexterity in the use of instruments of all kinds 
he a wasteful one, and could not the student who has 
learned how to use his hands, has a good knowledge 
of physics and some practice in making accurate 
measurements, be trusted to master in a short time 
the technique of any instrument he might require in 
a special investigation? 

In the early seventies when I first began to study 
physios at Owens College, Manchester, there were only 
six physical laboratories in England—the Royal Insti¬ 
tution, the Clarendon Laboratory at Oxford, those at 
University and King’s Colleges and the one at the 
Royal School of Mines in London and one at Owens 
College, Manchester; there were four in Scotland, one 


in Ireland and none in Wales Now the number of 
physical laboratories at the universities, university 
colleges, schools, and institutes of technology at which 
instruction is given m physics, is considerably more 
than 300 Nearly the whole of this increase has oc¬ 
curred since our last anniversary meeting The con¬ 
trast between then and now would he even more 
marked if we took into account the size of the build¬ 
ings Some of the laboratories in those early days 
were very small affairs Professor Ayrton described 
Sir William Thomson’s laboratory at Glasgow as con¬ 
sisting at one time of one room and an adjacent coal 
cellar When 1 was at Owens College, Manchester, 
though it was one of the first places where instruction 
was given in practical physios, there was no separate 
laboratory, but only a few rooms and little apparatus 
Though the laboratory was small, it was large enough 
for the few students who worked there, and these had 
much more freedom and more initiative than would 
be possible with the large number of students that 
have now to be provided for We were allowed to 
choose our own experiments, we fitted up the experi¬ 
ments for ourselves and if they did not work we tried 
again, we were not limited with respect to time and 
we could follow up any point of interest we happened 
to come across This rather happy-go-lucky method 
would be quite impossible with laxge classes, but it 
was more interesting and, I think, a better training 
for research than the highly organized classes which 
large numbers necessitate At any rate, I am glad 
that I came under the old and not under the new 
system The new method, however, besides being in¬ 
evitable has some very decided advantages There are 
students who are quite immune when in the lecture 
room to infection from any physical idea and only 
get a grip of physical principles when these come be¬ 
fore them m the concrete form of an experiment 
which they make with their own hands; these men 
learn their theoretical as well as their practical physics 
in the laboratory, and the nature of the experiments, 
their number and their sequence are of flist-rate im¬ 
portance, all this requires a great deal of organisa¬ 
tion 

Sconce Teaching in Schools and Universities 

The movement for including science among the 
studies pursued in our universities and schools was 
bom almost at the same time as the British Associa¬ 
tion and the men who took the most prominent part 
in it, Adam Sedgwick, Herschel and, above all, 
Whewdl, were closely connected with the association. 
It was some time before the movement led to definite 
results, but in 1840 the University of Cambridge deter¬ 
mined to establish a natural safeness tripos. It was 
net at first an avaaue to a decree and the eubjeete 
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teachers at the university should regard research mainly 
from the point of view of its value as an educational 
training and not as a means of getting within the year 
as many new scientific results as possible The student 
should be encouraged to overcome his difficulties by his 
own efforts and the assistance given by the teacher should 
not be more than is necessary to keep him from being 
disheartened by failure and to prevent the work from 
getting on lines which can not lead to success 

I should like to emphasise the last port of this quo¬ 
tation A year or two spent on research under proper 
conditions is an educational training which can not 
easily be overrated, but under others it may be posi¬ 
tively harmful It must always be borne in mind that 
the primary object of a university laboratory is not 
the same as that of a laboratory where there are no 
students in training, such os the National Physical 
Laboratory or the laboratory of a great firm In 
such laboratories the mam object is to get results, to 
discover as many new facts as possible In a uni¬ 
versity laboratory the most important thing is to 
produce well-trained and well-educated men rather 
than to turn out the largest number of small papers 
To get scientific results rapidly, the best plan is for 
the staff to select the subject for investigation, to 
determine the kind of experiment to be made, to 
exercise daily supervision over the work and to leave 
to the student little besides the taking of the obser¬ 
vations The intellectual development of the student 
is injured rather than benefited by a training like this 
You can not without disaster apply methods of mass 
production to education Even in university labora¬ 
tories where the importance of affording mental train¬ 
ing is fully realized, over-specialization is the great 
danger of these courses of research and one that re¬ 
quires much care to avoid The student gets so en¬ 
grossed m bis experiments that he grudges the time 
spent on going to lectures or on reading books which 
are not on his own special subjects He often spends 
too mudi time in making the experiments and too 
little in thinking about them Sometimes, too, he 
neglects to take advantage of the opportunities 
afforded by a resident university for social inter¬ 
course with men of all shades of opinion and of ex¬ 
perience There is danger, too, of his getting into a 
groove and to go on working for the rest of his life 
on the particular subject on which he was first 
engaged. 

I think it helps one to get new ideas if the mind 
does not dwell too long on one subject without inter¬ 
ruption and if every now and then the thread of one’s 
thought is broken. It is, I think, a general experi¬ 
ence that new ideas about a subject come when one u 
net thinking about it. I am not a psychologist and 
do net know the views held as to how new ideas 


originate, but to my mind there is considerable prac¬ 
tical analogy between this process and one about 
which we have been hearing a good deal during the 
last few days, the induction of currents in a magnetic 
field For this to occur change as well as the magnetic 
field is necessary If a circuit is in such a field noth¬ 
ing happens as long as it is m repose, but if you 
disturb this repose, currents begin to flow through it 
Now compare the circuit to the brain, the magnetic 
field to the state produced in the brain by long thought 
about a subject, the starting of a current to the start¬ 
ing of an idea No ideas will come as long as the 
brain remains in the same condition without any 
change in its point of view, but if this changes, then 
currents or ideas are produced in the brain, the diange 
as it were strikes sparks in the brain This is one 
reason why I think it is desirable that the student 
should do a little teaching, another is that it would 
give hun expenonee which may be valuable in after¬ 
life and help him to obtain a post 

Careers and Rfsbabth Workers 

I now come to the subject of the careers open to 
men who have had a training in research Sixty years 
ago the only posts open to these were teaching posts 
in the few physical laboratones then in existence 
The number of such posts increased very rapidly 
towards the end of the last century, as did also the 
demand for science masters for the schools, but until 
then and indeed for some time after it may be said 
that roughly speaking the only posts open to research 
workers were posts associated with teaching At the 
beginning of this century, however, the importance of 
research to our industries began to be realized The 
most striking instance of this is the establishment, in 
1901, of the National Physical Laboratory for research 
both in pure science and m subjects which have an 
immediate application to industry The growth of 
this under Sir Richard Glazebrook and Sir Joseph 
Petavel has been phenomenal, there are now about 
160 research workers employed in the laboratory and 
the budget has increased twenty-fold Other methods 
of linking up science with industry ore also being 
employed in this country Probably the most effi¬ 
cient is for a firm to have its own laboratory where 
its own problems can be investigated, in this ease the 
inducements for success are greatest and knowledge 
of the technique and processes involved most acces¬ 
sible. 

There are several such laboratories, each with a 
large staff in this country They are, however, so 
expensive as to be beyond the reach of any but very 
huge firms. To extend the benefit of research to the 
industries generally, the Department of Scientific and 
Industrial Research was started by the government 
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ui 1916. At tixa instigation and with the aid of 
grants from the department, the members of various 
industries have combined and formed research asso¬ 
ciations with laboratories suitably equipped for re¬ 
search in matters relating to the particular industry 
There are now more than twenty of these associations 
They have had to contend with many difficulties, at 
first there was plenty of money but no well-trained 
men, now there are plenty of men but no money 
There are, however, good reasons for thinking that in 
spite of these difficulties the financial gam to the in¬ 
dustries has far exceeded the expenses of the labora¬ 
tories. In addition to granting aid to these associa¬ 
tions, the department has established boards for 
research in matters which concern all industries 
There is the Fuel Research Board, which deals with 
problems vital to the country on the production of 
power from coal and other fuels, there is a Food 
Research Board, for research on the storage and 
transport of food, there are boards for building, 
forest products, radio and chemical research All 
these have laboratories and staffs of research workers, 
as have also the research departments of the army, 
navy and air services. 

I have tried to find how many workers are employed 
in these applications of science to industry, but have 
not been able to get any estimate which would be 
of any value, one great difficulty is to draw the line 
between posts which seem adequate for those who have 
gone through a long and expensive training in re¬ 
search and those which do not One thing, however, 
can be said, that the demand we have had m Cam¬ 
bridge for workers trained in research has, until this 
year of acute and long-continued depression, exceeded 
the supply, and although it is possible to have over¬ 
production in research workers, we do not at present 
seem to have reached that stage for normal times 

In considering research as a profession, it must be 
remembered that especially in research of a pioneer¬ 
ing land the worker may spend years without getting 
results of any very striking importance He may 
get depressed, lose hope and be inclined if he gets the 
chance to go into administration and organization 
where there is a greater certainty of work yielding 
an adequate result The researcher, if he is to have a 
happy life, must regard the game and not the score 
as the chief thing In every research difficulties and 
apparently anomalous results are constantly turning 
up To overcome these, to make clear and consistent 
what before was obscure and confused, is to some 
minds one of the keenest of pleasures and one which 
may be produced by discovering the source of a per¬ 
sistent leak in a discharge tube just as well as by 
finding a new ray. Experience shows that men with 
m i nds of this type are not very common There are 


many who when they are young and just fresh from 
a laboratory, where there is an atmosphere of research 
and many research workers, are so enthusiastic about 
research that they think nothing else matters. Often, 
however, this enthusiasm soon fades and they become 
more interested in organization and administration 
than research Thus, those who begin by working in 
the research department of a firm tend to drift into 
the other departments I think this, on the "whole, 
is an advantage, for it diffuses the scientific spirit and 
outlook throughout the work of the firm; this may be 
as important as discoveries in the laboratory and 
quicker in its effects. 

The increase in the number of research workers has 
naturally led to a corresponding increase in the num¬ 
ber of papers on physicB. From one point of view 
this is very gratifying, from another it is embarrass¬ 
ing. Science Abstracts for 1930 contains abstracts 
of 4,165 papers on physics, corresponding to very 
nearly a dozen a day It is obvious that no one can 
read more than a small fraction of these. It is gen¬ 
erally more than one can do to read even those in a 
particular branch of physics, this leads to great 
specialization Volumes such as those of Science 
Abstracts r, which give the gist of a paper in a small 
apace, are of great value, especially for looking up 
the literature of a subject over a definite period For 
this purpose, however, the subject index is of vital 
importance, in making this index it is not enough to 
go by the title of a paper, the contents of a paper 
can not all be got into its titles The makers of the 
index should have read the papers. This seems a 
council of perfection, but it would practically be 
secured if the maker of the abstract were to send m 
with it cards for the subject index This is work 
that requires great care and sound judgment 

I do not think that abstracts alone ore sufficient to 
cope with this avalanche of papers on physios. As 
far os I know we have nothing in physics correspond** 
ing to the annual reports issued by the Chemical 
Society on the progress of various branches of ehem- 
istry. I think it would be a very good thing if we 
had, and that it is a thing on which money and tune 
might well be spent In addition to these, there 
should, I think, be fuller and more critical reports 
issued regularly at a longer period, say quinquen- 
nially, of the character of those which from tune to 
time have been published by the British Association 
and by the National Academy of Washington. An* 
other minor suggestion is the publication each toonth 
of the titles (without any abstracts) of the physical 
papers published in scientific periodicals and the 
proceedings of scientific societies during the pmcaduif 
month. This used to be a feature of Wisdmamft * 
BcSfcMttor and I found it very useful. V; 
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la addition to the advances we have been consider¬ 
ing, the instruments and appliances m laboratories 
are very much better and more convenient than they 
used to be The most vivid impression I have of my 
early work in the laboratory is that of Grove’s cells, 
these had platinum foil immersed m nit no acid for 
one electrode, zinc in dilute sulphuric for the other, 
and what with the fumes which assailed one’s throat 
and the acid which destroyed ode’s clothes, the as¬ 
semblage of a battery of cells was a most disagree¬ 
able business I have not seen a Grove’s cell for 
forty years and do not want to see another Now 
instead of making up a battery we just put a plug 
into a hole Another instrument which was exasper¬ 
ating to work with was the old quadrant electrometer, 
this not infrequently refused to hold its charge and 
neither prayers nor imprecations would induce it to 
do so, it has, fortunately, been replaced by more 
sensitive and convenient instruments. With regard 
to galvanometers, I have the authority of Mr Whipple 
m saying that one suitably selected for the purpose 
for which it is required may be at least ten thousand 
times more efficient than the instruments available 
fifty or sixty years ago The extensive use of elec¬ 
trical instruments in connection with electrical light¬ 
ing and engineering has caused a great deal of atten¬ 
tion to be paid to their design with the result that 
they are far more convenient and reliable than they 
used to be. The improvement of instruments is of 
first rate importance for the progress of physics, & 
considerable increase in the efficiency of an instru¬ 
ment may open up a new region of physical phe¬ 
nomena The most striking example of this is the 
effect produced by improvements in the methods of 
producing high vacua. Roughly speaking, we may 
say that modern physics depends on our power of 
studying individual atoms and electrons and not 
merely large crowds of these particles. To do this, 
one atom must not be hit by another while under ob¬ 
servation, as it would make more than ten thousand 
collisions in a centimeter if the pressure were atmos¬ 
pheric, a very high vacuum is required Until early 
in this century this had to be got by Sprengel pumps, 
which involved one raising and lowering a vessel filled 
with mercury for hours on end and getting what 
would now be considered a very poor result, but a 
vivid appreciation of the intensity with which nature 
abhors a vacuum. All this was changed After Sir 
Jaqies Dewar introduced the method of producing 
high vacua by means of charcoal cooled by liquid air 
This was not only much more rapid and convenient 
but produced very much higher vacua and made it 
to make experiments and measurements which 
not have bean made before the introduction of 
Itiftj&cthod and which have revolutionised our ideas 


of the structure of matter If science helps the in¬ 
dustries they in return help science An illustration 
is (hat the need of a high vacuum for hot wire valves 
and eleetne lamps made its production a matter of 
commercial importance with the result that the physi¬ 
cist has now at his command pumps so powerful that 
they can maintain an exceedingly high vacuum in 
Bpite of the influx into the vessel of a stream of the 
particles we wish to study, this is exceedingly im¬ 
portant when investigating charged atoms and elec¬ 
trons. 

The hot wire valve is another instrument which has 
greatly helped research m physics, the immense mag¬ 
nification of weak effects which can be produced by 
it enables us to detect with certainty phenomena which 
before its introduction were almost beyond our ken 
Those who like myself repeated, more than forty 
years ago, Hertz’s experiments will contrast the diffi¬ 
culty we had in detecting electrical waves even when 
the source was only a few yards away with the ease 
with which modern methods using hot wire valves 
detect waves which have traveled thousands of miles 

I have alluded to advances m the efficiency of the 
instruments There is another advance in them which 
is not so gratifying, that is the advance in pnee The 
cost of research m physics is much greater than it 
used to be. Before the war when about thirty research 
students were working at the Cavendish Laboratory, 
the cost of their researches was about £300 per annum. 
Now it would be at least five times that amount To 
balance this there are now far greater sums available 
for research than there were in those days 

I have in this address confined myself to what may 
be called the machinery of research in physics. I will 
now say a word or two about another point. The 
additions to our knowledge of physical phenomena 
and to physical conceptions made in the last sixty 
years have not been excelled by those made m any 
period of the history of the science, and yet I remem¬ 
ber that at the beginning of this period the view was 
prevalent that all the fundamental principles of 
physics had been discovered and that the work of the 
future would be to develop and coordinate those prin¬ 
ciples and to measure more and more accurately the 
value of known physical constants. This view seems 
ludicrous when we know that within a few yean 
Rbntgen rays, the electron and radio-activity were 
discovered. The existence of these was quite unex¬ 
pected, and no hint of the possibility of their ex¬ 
istence was given by any of the physical theories 
then extant 4 , this view was, however, to my knowl¬ 
edge, held by some eminent physicists The great 
generalisations expressed by the first and second laws 
of thermodynamics loomed so large in those days 
that it Was thought that nothing was beyond their 
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purview This state of mind is apt to occur after a 
great discovery, it occurred after that of universal 
gravitation, there are signs that it exists now Yet 
it has always been falsified by experience, and I think 
always will be There are no signs that physics is 
approaching an asymptotic state in which the progress 
gets slower and slower as tune goes on The additions 
to our knowledge of physics made by our generation 
do not get smaller and smaller as one generation suc¬ 
ceeds another, each great discovery is not a terminus 
but an avenue leading to new knowledge An im¬ 
provement in technique may, as we have seen, lead 
to fundamental changes m our views of the nature 
of matter and of physical processes There is far 
more m physics than is dreamt of in our theories, 
and nature herself, if we observe her carefully, is 
more suggestive of ideas than the minds of the moat 
imaginative of us The ideas which revolutionize 
science are just those of which our theories give no 
indications Theories are the very life-blood of 
physics Most of the researches in our laboratories 
originate in an attempt to test a theory, theory, how¬ 


ever, may be injurious if it makes us concentrate our 
attention exclusively on the particular problem it sug¬ 
gested and to treat as an annoyance, to be avoided by 
a change in method, any anomaly in the experiment 
which interferes with our progress to the goal, the 
anomaly may be the outcrop of a vein nch in new 
phenomena After Rontgen had discovered x-rays, 
another physicist who had been working with some¬ 
what similar apparatus said that he had noticed that 
any photographic plates near his tube got fogged and 
spoiled, he moved his plates further away and left it 
at that The discovery of argon by Lord Rayleigh 
arose from some vexatious discrepancies in a senes 
of weighings 

I do not think that there is any danger of the sup¬ 
ply of new physical phenomena being exhausted and 
of physicists joining the ranks of the unemployed 
Rather do I believe that as each successive centenary 
comes round the president of section A will be able 
to say that the growth of physics in the century 
which has just passed is comparable with that m any 
of its predecessors 


POST-EHRLICH IMMUNOLOGY 1 

By Dr W H MANWARING 

STANFORD UNIVERSITY, CALIFORNIA 


From a philosophical point of view, classical im¬ 
munology was equivalent to the postulate that patho¬ 
genic microorganisms and the animal body are each 
vitalized by a unit force, purpose, plan or will that 
transcends ordinary biochemical laws Thus super- 
matenally stabilized, test-tube microorganisms are 
biochemically identical with the specific infections 
from which they were isolated and each and every 
specific serum change m convalescence and artificial 
immunization is a purposeful defensive hormone 
Since this supermatenal somatic organization is im¬ 
mutable in its plan and purpose, it follows that a 
minute sample of each and every specific serum com¬ 
ponent that can be formed in the animal body is 
preexistent in its hereditary tissues, together with a 
physiological mechanism for its emergency increase 
in times of specific need This is but a restatement 
of the specific receptor hypothesis in non-conventional 
language 

Loss or Faith in Classical Theory 

Recognizing the theological origin of this implied 
vitalistic theory, and its basic rfile in practical im¬ 
munology and research, many attempts have been 
made toward its experimental verification or disproof 

i Presented before the Society of American Bacteri¬ 
ologists, Pasadena, California, June 16, 1961 


Expressed in conventional language, inquiry has been 
made as to whether or not clinicians arc justified in 
assuming that each and every convalescent serum com¬ 
ponent is preexistent in normal animal tissues, and 
whether or not each specific convalescent serum 
property is a purposeful defensive hormone 

To technical specialists probably the most convinc¬ 
ing evidence against this ancestral logic is Otto’s 
alleged separation of “specific sensitizin'' from “spe¬ 
cific precipitin" by electroosmotie methods This 
separation proves that these two convalescent serum 
components are not chemically identical, and, there¬ 
fore, can not be mere quantitative variations of the 
same hereditary defensive hormone 9 To non-special¬ 
ists equally suggestive evidence is contained m the 
war-time researches of Ostromysdhlenski and Petrol!. 
These two Russian biochemists incubated mixtures of 
diphtheria toxin and normal horse serum and found 
that among the numerous resulting chemical products 
there are certain denatured serum colloids appar¬ 
ently identical with diphtheria antitoxin 9 Such test- 

»R. Otto and T Shirakawa, Zteehr f Eyg u. Inf eh- 
tionekrmkh , 109, 426, 1924 

* OatromyBchlenskt and Petroff, Rim Oeeell /, physical 
Chemie , 47, 203. 1915 (This work was not Drought to 
the attention or international medical science till 1925, 
and not confirmed in Russian laboratories till 1929, When 
Krythanowsld prepared several variants of the Ostromy* 
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tube synthesis would be inconceivable, if diphtheria 
antitoxin can be formed only as an internal secretion 
from fixed tissues Subsequent lmmunoohcimsts have 
reported similar test-tube syntheses of specific pre- 
oipitms, agglutinins and bactenolysms 4 
Accumulating evidence of this type has justified 
the post-Ehrlich denial that each and every con¬ 
valescent serum change is a desquamated preexistent 
normal cellular component 0 and has led to the current 
belief that there are normally present m the ani¬ 
mal body enzymic, hormonal and genetic factors ca¬ 
pable of sjnthesizmg new or previously non-existent 
protective specificities M.* 

Since antitoxins, precipitin?, agglutinins, opsonin? 
and other so-called “antibodies” are known or as¬ 
sumed to be specialized proteins, post-Ehrheh im¬ 
munology assumes that, as a result of natural infec¬ 
tion or artificial immunization, new, previously non¬ 
existent protein spe< lficitics are synthesized, “in¬ 
duced” or “grafted onto” the animal body, and that 
some of these exogenous or endogenous “mutant” 
proteins are specifically defensive in character This, 
of course, does not exclude the probability that there 
are numerous relatively inert “mutant” specificities, 
and even “induced” specificities injurious to the body 


Recent Advances in Protein Physiology 
In approaching problems suggested by this cur¬ 
rent denial of super-material stabilization and mo¬ 
tivation of animal tissues, post-Ehrlich immunolo¬ 
gists have to their advantage numerous facts not 
known to earlier theorists Probably the most sig¬ 
nificant of these facts are the recent hints as to the 
probable nature for protein specificity Within the 
last five years, artificial conjugation of a protein 
molecule with a single ammo-acid, lipoid or polysuc- 
chande has been shown to confer upon it a new im¬ 
munological specificity, the “ongrafted” or “induced” 
character being to a large extent independent of the 
nature of its protein earner By absorption methods, 
the conjugated ammo-acid, lipoid or polysacchande 
can be diagnosed, irrespective of this earner 8 The 
conjugated group may even dominate immunological 
specificity, egg aJbumm, for example, conjugated with 
the complex polysacchande recently isolated from 


scblenski artificial diphtheria antitoxin* Centralb f 
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typed pneumococci, being successful vaccine against 
experimental pneumococcus infection in rabbits 9 
Protein specificity, therefore, is no longer regarded 
as a test of complete protein individuality It is ap¬ 
parently a composite picture of superficial colloidal 
“determinants,” protein characteristics differing from 
the composite protein pattern of the ani m al used for 
the test* Human proteins, for example, may well be 
99 per cent identical with rabbit proteins, the rab¬ 
bit precipitin being merely a test for the 1 per cent 
human characteristic Two proteins giving the same 
serological reaction are no longer necessarily identical 
nor are identities revealed by sera or anaphylactic 
tests with one animal species necessarily the some 
as relationships revealed by different animal tests 
Serological classification of animal and plant pro¬ 
teins is but a classification relative to the animal 
species selected lor the production of the diagnostic 
antiserum 

Equally significant are the new views as to the 
probable interrelationship of normal serum colloids. 
An intravascular conversion of scrum albumin into 
serum globulin is now known to take place, with 
postulated orderly intravascular syntheses from the 
simplest nitrogenous compound to the most complex 
serum colloid AntigenB, therefore, are no longer in¬ 
jected into a static colloidal environment, but into a 
dynamic protein mixture, with a hundred orderly syn¬ 
theses and disintegrations, conjugations and dissocia¬ 
tions that may conceivably modify their chemical 
properties 10 

Older immunologists assumed that absorption of 
undigested food proteins does not take place through 
the normal gastrointestinal mucosa, any apparent 
absorption being ipso facto pathological Within the 
last three years, however, it has been definitely proved 
that gastrointestinal absorption of undigested food 
proteins is a normal physiological process 1 M*. 18 and 
that alien protein absorption also takes place through 
other mucous surfaces t4 » 18 The normal animal of 
current immunology is no longer a specific immuno¬ 
logical zero, but an animal with a dozen constantly 
exercised antiprotein functions, a hundred well-de¬ 
veloped tolerances or immunities, with the probability 
that many of these physiological tolerances are di¬ 
rected against minor characteristics of any natural 
infection or injection antigen 
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Dyhamio Psotbin Bfecitioitt 
Classical physiology assumed that the human body 
is static in its protein specificity To maintain this 
stasis it was endowed with a 100 per cent efficient 
alien protein excretory function in the kidneys, and a 
100 per cent, efficient alien protein destructive func¬ 
tion in internal tissues. Current immunology chal¬ 
lenges both assumptions For example, m the al- 
buminurea following excessive protein diet, the unne 
has been shown to be free from food proteins, ap¬ 
parently containing only normal serum albumins and 
normal Berum globulins, presumably escaping as a 
result of increased glomerular permeability 10 Par¬ 
enteral hydrolysis of alien proteins would be hard to 
conceive without postulating a multiplicity of highly 
specialized enzymes, beyond the range of present bio¬ 
chemical knowledge 

There is both direct and indirect experimental evi¬ 
dence that such automatic tissue purification does not 
take place It has long been known, for example, 
that alien proteins injected intravenously into rabbits 
can not be detected in rabbit tissues later than the 
fourth day by the ordinary precipitin or anaphylactic 
tests 1T This is far from being proof of their quan¬ 
titative destruction or elimination, however, since a 
slight change in one or more surface characteristics 
might conceivably alter the specificity of the injected 
proteins and thus account for their apparent disap¬ 
pearance That this is the probable fate of certain 
alien proteins is shown by injecting horse serum in¬ 
travenously into dogs and studying its possible re¬ 
tention with specific rabbit precipitin. By the end 
of six days, the alien serum proteins are so far de»' 
natured as to be wholly non-antigewc for dogs, while 
still retaining part of their original horse protein 
specificity for rabbits l *» 1# The concentration of these 
retained, partially “cammzed” horse proteins de¬ 
creases to about 10 per cent by the end of three 
months, but with quantitative curves from which their 
mathematically complete elimination or destruction 
can not be predicted during the lifetime of the 
animal 40 

Indirect evidence m support of such parenteral 
denaturization and retention may be drawn from re¬ 
cent studies of the so-called “serological ripening" or 
“physiological maturation," the apparently spon¬ 
taneous appearances of new serum specificities during 
adolescence 91 in both man and laboratory animals" 

16 H G Wells, J A M A,S 3, 863, 1909 
”3 M Pearce, Jour Super Med , 16, 349, 1912 
** W H Manwaring, H D Marino, T C McCleave 
and T H Boone, Jour Immunol, 13, 867, 1927, 

19 W H Manwaring, H D Marino and J L Azevedo, 
Jour Immunol, 16, 109, 1928 
99 H C Sox and W H Manwaring, Jour Immunol . 
(in press), 

41 E Frie&borger, G, Bock and A Fnrstenheim, 
ZUehr f, ImmMU&teformb , 68, 480,1030, 


So marked is this change in rabbits that old-age rab¬ 
bit serum injected into younger rabbits is alleged to 
stimulate the formation of specific preoipitina for 
old-age rabbit proteins 48 Such new specificities 
prove retention or environmentally “induced" new 
specificities, unless one is prepared to postulate a 
phylogenetic recapitulation of ancestral protein 
specificities not complete till late adult life u 
That such “ongrofting" or “induction" of new 
specificities is a biological possibility is proved by 
recent studies of “induced" or “mutant” bacterial 
specificities, a mixed culture of colon bacilli and 
dysentery bacilli, for example, with dysentery speci¬ 
ficity “grafted" onto the colon bacilli, and persisting 
for at least seven test-tube generations after separa¬ 
tion of the two microorganisms." Probably a more 
convincing example is the alleged “induction" of 
diphtheria specificity m associated streptococci, the 
quasi-diphthena characteristic persisting for at least 
twelve test-tube generations after separation of the 
two microorganisms 25 Experimentally induced new 
specificities are also reported in erythrocytes 24 
The so-called “bacteriophage" furnishes another 
suggestion example In tune “bacteriophage" may be 
pictured as a dissociated protein pervert or a disso¬ 
ciated “mutant gene," of slightly different specificity 
from the parent microorganism 27 This “mutant” pro 
tow is apparently incapable of self-multiplication, but 
multiplies or is multiplied wben absorbed into active 
symbiosis with intact bacteria 28 Thus multiplying, 
it eventually perverts microbic specificity, thus func¬ 
tioning as a lethal factor For half a century, ge¬ 
neticists have speculated on such possibilities. 

Practical Applioatioks 

One of the major puzzles of the last two decades 
has been the numerous inconsistencies and irreconcil¬ 
abilities m “anaphylaxis" and immunity. 29 To the 
newer immunology “sensitivity" is due to accelerated 
humoral and cellular reactivity, with no preconception 
as to whether or not such acceleration acts to the 
specific advantage or disadvantage of the individ¬ 
ual 

** 35 Friedberger and D Gajsago ZUehr f Jm- 
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WUh dratiOftl vaccine therapy and aernm therapy 
were jnetly proud of their few spectacular victories, 
they were humiliated by wholly illogical and much 
more numerous climeal failures To post-Ehrlich 
immunology, test-tube “mutants” are not necessarily 
specifle immunizing agents against corresponding 
infections, nor are serum “antibodies” in the horse 
necessarily directed against the antigenic “determi¬ 
nants,” pathogenic for man 

Recent studies have shown that pathogenic micro¬ 
organisms not only multiply m the corresponding 
specific immune serum but often multiply much more 
rapidly than in control tubes with normal serum 88 
A specific growth-stimulating bacterial retention prod¬ 
uct m convalescent animals is no paradox to modern 
theorists 

Recent tests have shown that tuberculous animals 
are not only resistant to supennfection with tuberclo 
bacilli, but are apparently equally resistant to in¬ 
fluenza, anthrax, streptococci and diphtheria toxin 84 
If in time it should be shown that there is no appreci¬ 
able specific protective factor m tuberculosis, that the 
increased resistance to supennfection is largely non¬ 
specific, it will be no surprise to current theorists 

Classical immunology is to-day puzzled by the ap¬ 
parently spontaneous appearance of diphthena im¬ 
munity in adolescent Eskimo children m an environ¬ 
ment demonstrably free from diphtheria bacilli 85 
Post-Ehrhoh immunology is prepared to consider a 
phylogenetic recapitulation of ancestral immunity not 


necessitating personal contact with specific infee* 
toons. 85 

Buvxaby 

Future bacteriologists can not assume without con¬ 
vincing experimental evidence that any pathogenic 
microorganism is necessarily static in its biochemical 
specificity, but must consider the possibility that im¬ 
munochemical specificity vanes with test-tube condi¬ 
tions, animal species, organ or tissue infected and 
stage of infection 

Future aerologists can not assume without convinc¬ 
ing experimental evidence that any specific serum 
component or property is necessarily a specific “anti¬ 
body” or “defensivo hormone”, but must consider the 
possibility of a wide T&nge of “ongrafted,” “induced” 
or “mutant” specificities, with no preconception as to 
their probable immunological role. 

Future immunologists con not assume that the 
formation or “induction” of new protein specificities 
is the only important adaptive factor in specific im¬ 
munization, but must emphasize the relative impor¬ 
tance of collateral hypertrophies of non-specific 
enzymic, hormonal and genetic factors 

Finally, future clinicians must be cautious in en¬ 
dorsing any infectious theory which assumes or im¬ 
plies that the animal body is static in its biochemical 
specificity, but must be receptive of the accumulating 
evidence that specificity varies m different tissues, 
organs and body fluids, and at different stages of 
anatomical and physiological growth. 


OBITUARY 


DAVID STARR JORDAN 
David Stash Jordan was bom on a farm near 
Gainesville, Wyoming County, New York, on January 
19, 185L He died at his home, Serra House, on the 
campus, Stanford University, California, at 9 45 
o’clock on Saturday morning, September 19, 1991, 
•t the npe age of 80 years and eight months. 

On July 3, 1929, Dr. Jordan became veiy seriously 
ill, due in large part to the unusual extreme heat 
which prevailed during the first few daya of that 
month at Stanford For some time he was confined 
to hia bed and his life waa despaired of, but, in spite 
of renewed attacks, he recovered from each to some 
extent, but never quite fully; each relapse left him a 
little weaker than before. During these periods of 
partial recovery he was able to be taken in a wheel- 
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chair out into his flower garden, where he would re¬ 
main some time each day in comfort in the pleasant 
surroundings On one or two occasions he was taken 
to the quadrangle and to various places about the 
oampus so familiar to him during his long connection 
with the university The last of these little visits to 
old familiar scenes was only a few daya before the 
end came 

Until toward the last he retained his interest in 
world affaire, and in certain ichthyological studies 
upon which he waa engaged when flnt stricken His 
lest considerable contribution to ichthyological litera¬ 
ture is a "Cheek-List of the Fishes of North and 
Middle America,” a volume of 670 pages, the manu¬ 
script of which was finished only shortly before what 
he jokingly referred to es his “unceremonious col¬ 
lapse.” He was pleased when the “Cheek-List” ap¬ 
peared in print (February 8, 1930), and he auto¬ 
graphed three copies on Marsh 27, 

I first met Dr. Jordan in the spring of 1877 at 

MRfitteriri, J. A. u: A., 96, 960,198L 
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Butler University, where he then was professor of 
biology The next year I was one of a dozen stu¬ 
dents led by Professor Jordan on a walking tnp of 
550 miles through the South—from Somerset, Ken¬ 
tucky, across Kentucky, Tennessee and North Caro¬ 
lina, into northern Georgia This was, in fact, a 
traveling school Dr Jordan had been through that 
country before and, being quite familiar with it, he 
gave us at least one lecture each day on the geol¬ 
ogy, natural history or political history of the region 
through which we were passing 

That tramp through the South with Dr Jordan 
was the most important influence that ever came into 
my life I came to know him intimately and from 
many angles, and my admiration for his scholarly 
attainments and for him as a man grew day by day 
I then and there determined to continue as a student 
of his so that I might get as much from his inspiring 
teaching as possible That I did, and the association 
and the personal friendship begun then continued 
without interruption and without a single jar to the 
end, I always as his humble and enthusiastic helper, 
proud of his friendship and grateful for his patience 
and encouragement 

Dr Jordan was, flrst of all, a naturalist His inti¬ 
mate knowledge of many species of animals and 
plants, gained through observation and study in the 
Held of many individual animals and plants them¬ 
selves, was marvelous In the making of a naturalist 
and the study of systematic zoology and botany, he 
regarded books as of value but as of only secondary 
importance He often said (quoting Agassi?) “when 
one studies Nature from books alone, he will not know 
her when he meets her in the woods or fields 99 He 
was amused by the discussion of evolution and the 
origin of species, in the papers at the time of the 
Scopes trial He felt that the only way in which 
species can be studied understanding^ is through a 
careful examination and comparison of numerous 
specimens of different and related species Reading 
books about animals and plants can not alone give 
any clear conception of what a species is And one 
can not very clearly understand what is meant by the 
organic evolution of species unless he compares many 
specimens of closely related species Books about 
animals can not lead, a study of the animals them¬ 
selves must come flrst Dr Jordan was a real natural¬ 
ist He knew the animals and plants of the old farm 
on which he was brought up, and those of every region 
in which he later lived, not only the fishes (his flrst 
and abiding interest), but the birds, mammals, rep¬ 
tiles, amphibians, mollusks, crustaceans, lichens and 
the algae not only of the fresh waters and damp 
places but of the sea as well. 

Dr. Jordan was a great teacher, great, whether the 


subject be geology, botany, entomology, invertebrate 
marine zoology, ornithology, ichthyology, general biol¬ 
ogy or evolution, or the languages, as German, French 
or Norwegian, for he, at times, had classes in every 
one of these subjects—and I was in most of them In 
the laboratory, after a tew general directions, he 
usually left the student to his own resources, only 
asking him a few questions now and then, and check¬ 
ing up on his work He would very early assign some 
particular problem to the student If the student 
showed any special ability, Dr Jordan would suggest 
that he prepare a paper on the subject for publica¬ 
tion Frequently he would ask the stndent to join 
him m the study of some group of fishes or collec¬ 
tion of fishes upon which he (Dr Jordan) was en¬ 
gaged He would frequently ask the student to be 
junior author with him of the paper Dr Jordan 
has thus had associated with him more young men 
and women as ]umor author than any other writer 
whose name I now recall He thoroughly believed 
in the dictum of the late Colonel Francis W Parker, 
that “we learn to do by doing If you wish to learn 
to write reports of your researches, try your hand at 
it ” Dr Jordan was an inspiring teacher The sub¬ 
jects he taught were usually elective, but the number 
of students that elected work with him was a good 
proportion of the whole In the graduating class at 
Indiana University in 1886 there were twenty-one 
members (Iowa University was small in those days), 
but of these twenty-one, five mastered in zoology, 
four of the five in ichthyology, and four of the five 
became professional zoologists One of the best ways 
to measure the greatness of a teacher is to consider 
what becomes of his special students 

As an educator Dr Jordan was no less great. His 
influence upon educational theory and practice has 
been profound Even while yet at Butler College he 
had begun to advocate the giving of greater freedom 
to the student in the selection of the subjects that 
should be required for graduation. When he went 
to Indiana University in 1879 he continued to speak 
for greater elasticity in the curriculum When he be¬ 
came president of Indiana University in 1885, he at 
once began to put the elective system into effect He 
believed that the natural and physical sciences and 
modern languages are no less valuable than mathe¬ 
matics and the dead languages for mind development 
and training, and that their cultural value should be 
recognized Under this system the student’s major 
professor becomes his counselor and guide. With the 
opening of Stanford University in 1891 with Dr. 
Jordan as its first president, then the really great op¬ 
portunity came and Dr. Jordan embraced it with all 
his wonderful power and enthusiasm. With a faculty 
of his own selection of able young men with im- 
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bounded enthusiasm and an institution unhampered 
by tradition, the time was auspicious for a great ad¬ 
venture in higher education It was made, and what 
was largely educational heresy then is now accepted 
throughout America Under Dr Jordan’s influence 
the natural sciences became respectable parts of the 
college curriculum 

Although Dr Jordan was deeply interested in all 
branches of natural history, his special field was 
ichthyology His first paper, however, appears to 
have been botanical, on “The Colors of Vegetation, 1 ” 
published in 1873, and his next, published the same 
year, was on “IIoof-rot in Sheep,” both no doubt re¬ 
sulting from his observations on the old farm where 
he was born and reared In 1874 he published in the 
American Naturalist two botanical papers, and the 
next year he published, also in the American Nat¬ 
uralist, his first contribution to ichthyological litera¬ 
ture, “The Sisco of Lake Tippecanoe ” He described 
the sisco as a new species under the name of Argyro- 
somus Stsco Jordan This was the first new species 
of fish ever described by Dr Jordan Since tbat year 
Dr Jordan collected fishes in many waters in many 
parts of the world, and he described and named nearly 
a thousand new species and about five hundred new 
genera of fishes For more than twenty years he 
was the most active ichthyologist m the world, and 
for more than thirty years he was the most distin¬ 
guished student of fishes in the world 

In his study of fishes Dr Jordan was interested 
m finding out what different kinds or species are 
found in different waters, and the relationship be¬ 
tween those of one stream to those of other streams. 
To interpret the problems of geographic distribution 
it is necessary to know the species involved, hence 
careful comparison, study of differences and resem¬ 
blances, is necessary, m short, to understand the 
origin of species it is necessary to know what the 
species are Dr Jordan did not limit his study of 
species of fishes to an examination of research col¬ 
lections, he was one of the keenest, most observing 
of field naturalists, be “know fishes when he met 
them m their native waters” and was interested in 
their ecological relations 

A complete bibliography of Dr Jordan’s papers 
and books on fishes is not at hand, but it contains 
more than 450 titles These contributions varied m 
size from a few pages to one of 3,528 pages and 392 
plates. 

Dr Jordan onoe said. “I have lived three more or 
less independent lives first, and for the love of it, 
that of naturalist and explorer, second, also for the 
love of it, that of teacher, and third, from a sense 
of duty, that of minor prophet of Democracy ” And 
be odds that “if he had hia days to live over, he would 


again choose all of the three” And each of these 
lives, filled with life’s enthusiasms and faith in the 
final triumph of truth and righteousness in the world, 
he lived joyously 

For David Starr Jordan was a man who enjoyed 
life and who gloried m the opportunities that came 
to him to use his tremendous mental and physical 
strength for the good of his fellow man Ills power 
of memory was astounding, his knowledge profound. 
He was an inspiring teacher, kind, sympathetic, ut¬ 
terly unselfish, and always ready to give encourage¬ 
ment to any student who seemed to need it 

Dr Jordan was very unassuming and of marked 
simplicity, to his intimate associates, he seemed al¬ 
ways a big brother, a big overgrown boy, big in body 
and m mind, but, withal, a boy We were not always 
sure whether to take him seriously I rarely or never 
saw him “lose his head,” or become openly angry In 
spite of frequent display of wit and humor, he was 
always dignified and m a big way, we never “slapped 
him on the back,” nor called him by his first name 
His humorous and witty expressions and his pithy 
aphorisms were wonderfully helpful in his teaching. 
On one occasion a bright but convivial young man 
applied for a certain position with which Dr Jordan 
was concerned Dr Jordan, in telling us about it, 
said “The job is too big for a boozer We can’t run 
our plant on cocktail power and cigarette smoke ” 

I can do no better than to close this notice with 
the felicitous words written by President Herbert 
Hoover as the dedication to David Starr Jordan of 
“The Stanford Quad” for the collegiate year 1923-30. 

First president of our beloved university, creator of its 
oldest traditions, scientist of unquenchable thirst for 
truth and of unalterable integrity m its search, teacher 
of sympathy and imagination, friend of youth, wise 
counselor, believer m the inviolable sanctity and worth 
of the individual human soul, exemplar of the moral 
virtues, inspirer to the spiritual life, apostle and prophet 
of peace, this book is dedicated with veneration, devo¬ 
tion, and affection 

Barton Warren Evkrkann 

MEMORIALS 

The suggestion has been made that a statue of the 
late Dr Stephen Moulton Babcock be erected m rec¬ 
ognition of his generosity m giving his test for butter 
fat in milk to the public as well as of the many other 
contributions to dairy science which he made It is 
felt that a fund of approximately $30,000 should be 
raised to insure a statue and setting worthy of the 
purpose and the donors. The Babcock statue fund 
will serve as a token of appreciation from those of 
his generation who contribute to it and as an incentive 
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to future generations to stimulate them to future 
good deedB. Contributions to the fund are now in 
order and may be sent to the treasurer. Professor E 
H. Farrington, University of Wisconsin, Madison, 
Wisconsin 

RECENT DEATHS 

Db James W Gidley, assistant curator of fossil 
mammals in the U. 8 National Museum, died on Sep¬ 
tember 26, at the age of sixty-five years 

Db George Thomas Elijot, emeritus professor of 
■dermatology at Cornell University Medical School, 
died on September 14, aged seventy-five years 

Dr. Harry Phillips Davis, vice-president and di¬ 
rector of the Westing-house Electric and Manufac¬ 
turing Company and chairman of the National 
Broadcasting Company, died on September 10, at the 
age of sixty-three years 

Db John B Deaver, ementus professor of sur¬ 
gery and formerly head of the department in the 
school of medicine of the University of Pennsylvania, 
died on September 25, w his seventy-Bixth year 

Arthur Kendrick, formerly associate professor 
of physios at the Rose Polytechnic Institute and pres¬ 
ident of the International Equipment Company, died 
on September 23, aged sixty-six years 

William A Titus, assistant technical superinten¬ 
dent of the Western Electric plant at Chicago, died 
on September 19 He was fifty-one years old 

Dr William A Ewing, well-known surgeon and 
past president of the Dayton Academy of Medicine, 
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died on September 17. Dr Ewing was in his fifty* 
fifth year. 

Dr. Andrews A. Cairns, director of the Municipal 
Department of Health in Philadelphia, died on Sep¬ 
tember 9, aged sixty-seven years. 

Dr. Stewart LeRoy McCurdy, organizer of the 
Pittsburgh Dental College, now the dental school at 
the University of Pittsburgh, died on September 8 at 
the age of 72 He had been an instructor in the 
school since 1896 

Mr. Donald Fairfax Whiting, an electrical engi¬ 
neer with the Fox Films, Inc, who was forty years 
of age, was killed on September 7 by falling from a 
tree 

Dr. Samuel H Chapman, member of the advisory 
board of the department of archeology at the Univer¬ 
sity of Pennsylvania, died on September 22, in his 
seventy-fifth year 

Sm William J R Simpson, director of tropical 
hygiene at the Ross Institute at Putney, England, died 
on September 20 He was seventy-six years old 

Mr. Matthew Monckibjt Pattison Muir, senior 
fellow of Gonville and Caius College, Cambridge, 
formerly praelector in chemistry at Cams College^ 
died on September 2, aged eighty-two yean. 

Mr. David Davies, well-known English paleo- 
botanist, died on August 15 at the age of sixty-one 
years 

Miss Joan B Procter, curator of reptiles at the 
London Zoological Gardens, died on September 20, 
after a long illness She was thirty-four yean old. 
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THE INTERNATIONAL ILLUMINATION 
CONGRESS 

Tax International Illumination Congress opened 
on September 1, when Mr C C Paterson, the pres¬ 
ident, and others prominently associated with illu¬ 
minating engineering and the lighting industry were 
present at the reception bureau at London Univer¬ 
sity in order to greet delegatee from all countries 
Although the original estimate of the attendance was 
in the neighborhood of 400, there were over 600 names 
on the official list when the congress opened Accord¬ 
ing to the Electncal Review, something like twenty 
different countries were represented. 

The program in London from September 1 to 8 
was mainly social It included facilities for visiting 
the E L M A. Lighting Service Bureau, the General 
Electric Company research laboratories at Wembley, 
tbs National Physical Laboratory, and other institu¬ 


tions of special interest in oonneetion with lighting, 
as well as places of national and histone interest 
The proceedings included a luncheon on September 
1 at the Savoy Hotel, given by the Gaa Light and 
Coke Company and the London electricity supply 
undertakings, at which the toast of "The Interna¬ 
tional Illumination Congress” waa proposed by Mr. 
George Lansbnry, who, on behalf of H. M. Office of 
Works, had taken a very sympathetic interest in the 
work of the congress and the floodlighting arrange¬ 
ments. An address of welcome was also delivered in 
English, French and German by Lieutenant-Colonel 
Eenelm Edgeumbe, chairman of the general council 
of ttie congress, who presided, and M. A. Filliol, of 
Switzerland, honorable treasurer of the International 
Commission on Iflnmination replied in English and 
French on behalf of the foreign delegates 
Following the luncheon then came what was un* 
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dodMedly the chief item of the London entertain- 
monte, namely, a river tour starting from Waterloo 
Bridge at 2 30 P M, visiting Greenwich and return¬ 
ing by the Tower of London and Westminster by 
10.30 P M. This trip afforded an excellent oppor¬ 
tunity of seeing the floodlighted buildings, which were 
visible from the river, and of witnessing the perform¬ 
ances of S . M. S President off the Embankment, H. 
U 8 Scout in the Pool of London, and the illumi¬ 
nated Are-floats off Hungerf ord Bridge From 10 30 
P M. onwards a motor tour for the purpose of view¬ 
ing other floodlighting installations, not visible from 
the River Thames, including the display of floodlight¬ 
ing with gas m St James’ Park and the super-illumi- 
nation of Whitehall, had been arranged 
During the evening of the second day of the con¬ 
gress a banquet was arranged at the Dorohester Hotel, 
London, when the toast of “The International Illu¬ 
mination Congress” was proposed by Sir Hugo Hirst, 
chairman of the General Electric Company, Ltd, sup¬ 
ported by Mr Henry Woodall, deputy governor of 
the Gas Light and Coke Co , speeches were delivered 
by Professor E C Crittenden, of the United States, 
M A Filltol, of Switzerland, and Herr E Wiesmann, 
of Germany, on behalf of the foreign delegates Fol¬ 
lowing the banquet a motor tour of London’s streets 
was planned for some of the guests. 

Following the congress more technical questions 
will be dealt with during the International Commis¬ 
sion sessions at the University of Cambridge On 
September 3 the congress moved on from London to 
Glasgow, and in due course, Edinburgh, Buxton, 
Sheffield and Birmingham were visited, prior to the 
session of the International Commission on Illumina¬ 
tion, which took place in Cambridge from September 
33 to 19. 

COMMITTEE APPOINTMENTS OP THE 
AMERICAN INSTITUTE OP ELEC¬ 
TRICAL ENGINEERS 

At the August meeting of the board of directors 
of the American Institute of Eleotncal Engineers, 
President Skinner announced the committee appoint¬ 
ments for the administrative year beginning August 1, 
1931. The chairmen of the general committees are as 
follows: 

Board of Eaamtner*: H Goodwin, Jr, consulting engi¬ 
neer, Philadelphia, Pa. 

finance. G E Stephens, vice-president and northeastern 
district manager, Westinghouse Electric and Mfg Com¬ 
pany, New York, N. Y, 

Publication. E. B Meyer, vice-president, United Engi¬ 
neers and Constructors, Inc, Newark, N. J 
Meeting* and Papers* W. H. Harrison, plant engineer, 
American Telephone and Telegraph Company, New 

" Teftfc, N. T 

')• 


Section*. Everett S Lee, general engineering laboratory, 
General Electric Company, Schenectady, N Y 
Membership. R L Kirk, assistant to the vice-president, 
Duquesne Light Company, Pittsburgh, Pa 
Law * W S Gorcucb, engineer of economics, Interborough 
Rapid Transit Company, New York, N Y 
Coordination of Institute Activities H P Charlesworth, 
vice-president, Bell Telephone Laboratories, New York, 
N Y 

Student Branches W H Timbie, professor of electrical 
engineering and industrial practice, Massachusetts In¬ 
stitute of Technology, Cambridge, Mass 
Headquarters R. H, Tapscott, electrical engineer, New 
York Edison Company, New York, N Y 
Public Policy B Qherardi, vice-president and chief engi¬ 
neer, American Telephone and Telegraph Company, 
New York, N Y 

Standards A M MacCutcheon, engineering vice-presi¬ 
dent, Reliance Electric and Engineering Company, 
Cleveland, Ohio 

Edison Medal D C Jackson, head of the department 
of electrical engineering, Massachusetts Institute of 
Technology, Cambridge, Mass 
Lamme Medal C C Chesney, honorary vice president, 
Pittsfield Works, General Electric Company, Pittsfield, 
Mass 

Code of Principles of Professional Conduct R. F. 
Schuchardt, chief electrical engineer, Commonwealth 
Edison Company, Chicago, Ill 
Award of Institute Prises W H Harrison, plant engi¬ 
neer, American Telephone and Telegraph Company, 
New York, N Y. 

Safety Codes J C Forsyth, supervising engineer, New 
York Board of Fire Underwriters, New York, N. Y. 
Columbia University Scholarships W I Sliohter, pro¬ 
fessor of electrical engineering, Columbia University, 
New York, N Y 

Legislation Affecting the Engineering Profession H. A 
Kidder, Superintendent of Motive Power, Interborough 
Rapid Transit Company, New York, N Y 
Economic Statu* of the Engineer C O Bickdhaupt, 
assistant vice-president, American Telephone and Tele¬ 
graph Company, New York, N Y. 

Advisory Committee to the Museum of Science and In¬ 
dustry in the City of Mew Yorlc John Pnce Jackson, 
manager, department of personnel and statistics, Man¬ 
hattan district, New York Edison Company, New York, 
NY 

WILD LIFE IN NATIONAL FORESTS 
A oOKwunrous yield of flsh and game for the woods 
and streams in the national forests, with replenish¬ 
ment each season, like the repetition of field crops 
i» the ideal of the U S Forest Service, according 
to the chief forester, Mr. R. Y. Stuart Mr. Stuart 
Itutes that the total production of fish and wild life 
of the country is inadequate to meet the ever-increas¬ 
ing demand for outdoor recreation and that the For- 
ert Service aims to restore and develop recreational 
and Arising opportunities. 
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The national forest program is fitting itself into 
public plans and the ForeBt Service is ready to 
cooperate m any sound national gome program 
The continuous yield of fish and game as a practical 
working principle is gaming ground That certain 
species are almost extinct on some areas, that there 
is a satisfactory breeding stock with inadequate in¬ 
crease on other areas, while still other areas are over- 
populated, clearly indicates the need of applying the 
principle on national forests All land and water 
are capable of producing some species of fish or 
game or fowl or fur-beanng animals, or a combination 
of them, beneficial to mankind 

In reference to game refuges and stocked streams, 
he says, it is immaterial whether state or federal 
agencies take the responsibilities for their regulation 
and productivity, so long as such areas arc adminis¬ 
tered effectively A total of 267 state game refuges, 
including more than 20,000,000 acres, has been estab¬ 
lished on national forest land These areas are 
administered jointly by the states mid the Forest Ser¬ 
vice In a few cases refuges have already developed 
an overpopulation of wild game But generally a 
maximum of fish in the streams and lakes can only 
be obtained by hatching and releasing many millions 
of fish of the proper size 

To give the game and fish a fair opportunity it 
is necessary to protect the refuges from unlawful 
hunters and fishers, predatory animals, parasites, and 
also from forest fires Fires are as fatal to fish as to 
animals Loss follows from unregulated streamflow, 
mud, poisoning by ashes and destruction of natural 
food through a combination of these conditions 
The growth of public sentiment against fire has 
been of great help, and last year, for the first time 
in history, forest fires in the national forests of the 
United States were kept down to a safe minimum 
At this time stream surveys are being made m 
national forests to determine the fish-carrying capac¬ 
ity of the streams, the adaptability of streams to 
various species, and to prevent duplication of effort 
The Bureau of Fisheries und the state game and fish 
commissions are cooperating in gathering this infor¬ 
mation. 

THE NEW AGRICULTURAL ENGINEERING 
BUILDING AT THE UNIVERSITY OF 
KENTUCKY 

The new $75,000 agricultural engineering building 
completed recently on the experiment station farm 
of the University of Kentucky is now occupied by 
members of the faculty, and the shops, laboratories 
and classrooms are being equipped for school work 
during the present semester The building is of 
Southern colonial architecture, built of concrete and 
brick, and is fireproof throughout. The main part 


consists of two stones and basement, and the one- 
story wings form a U-enclosnre for a machinery 
court m the rear The structure is 198 feet across 
the front and 98 feet deep 

The basement houses drainage, sanitation equip¬ 
ment and concrete work laboratones and storage 
room for lumber, supplies and machinery The first 
floor is given over to laboratones for farm motors, 
tractors, machinery, buildings, shops, experimental 
work, the crops drying and Btorage rooms, tool and 
recitation rooms On the second floor are offices, 
drafting and blue-pnnting rooms and classrooms 

Manufacturers and dealers in farm equipment are 
cooperating by lending machinery and other equip¬ 
ment for the new building, including motors, tractors, 
pumps, sanitary equipment, rural electrical equip¬ 
ment, bam and other building materials, and prac¬ 
tically every type of field machinery used in Ken¬ 
tucky This equipment will be kept up to date, in 
order that students and visitors may see the latest 
types of farm machines and other equipment 

The agricultural engineering department is allied 
with the agronomy department of the experiment sta¬ 
tion and college of agriculture for administrative 
purposes The personnel of the department consists 
of Professor J B Kelley, professor of agricultural 
engineering, who is in charge, Earl G Welch, exten¬ 
sion agricultural engineer, and Howard Matson, 
part-time instructor and part-time extension engi¬ 
neer Courses are offered to college students cover¬ 
ing the various phases of agricultural engineering, 
such as farm motors, farm buildings, farm machinery, 
sanitation equipment, rural electrification, farm drain¬ 
age and the prevention of soil erosion 

THE PUBLICATION OF NEWTON’S COR¬ 
RESPONDENCE 

The fact that no edition of Newton’s correspon¬ 
dence is available, which has constituted sometimes a 
surprise for the “honn£te hornme,” is always a ter¬ 
rible handicap to the scientist, to the scholar and 
especially to the historian of science Even with the 
help of the biographies and bibliographies of Edles- 
ton, Brewster, Gray and Zeithnger, which are not 
always complete, one is too often vexed because the 
letters of tbe illustrious Englishman are sometimes 
practically lost in almost inaccessible works or col¬ 
lections and also because a great number of them— 
without which one may not hope to describe with 
precision the evolution of Newton’s thought—are still 
missing, simply owing to the fact that no systematic 
attempt to collect them has ever been made The 
relative ease with which several of them have been 
traced m recent years proves this last point 

In a letter published in Nature a few years ago> 
Sir Joseph Larmor has recalled how a project devel- 
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oped in the beginning of this century at Cambridge 
for an edition of Newton’s works failed “ . As 

time passed it became clear, to me at any rate, that 
a committee of editors could not be very effective, 
especially when it consisted of men primarily intent 
each on his own scientific pursuits Thus no effort 
has since been made to push the project But 
one may be permitted to express the view that a 
systematic collection of the letters remains most desir¬ 
able, and the hope that some day that part of the 
scheme may be realized ” It may be recalled that 
even the hope to form in England a Newton Society 
has been given up, too, according to the late Pro¬ 
fessor H H Turner 


A comprehensive and critical edition of Newton’s 
correspondence must, of course, include all the 
memoirs written under the form of letters to Olden¬ 
burg, and published m the Philosophical Transac¬ 
tions, very often with alterations and omissions, the 
letters by Newton’s correspondents, extracts from the 
letters of contemporaries which concern him, and his 
own letters, of which those now known number some¬ 
thing less than 250 The Adam-Tannery edition of 
Descartes’ correspondence is perhaps the best model 
to be followed The realization of this project would 
no doubt constitute by far the most important con¬ 
tribution to the celebration in 1942 of the tricenten¬ 
ary of the birth of Newton. 


SCIENTIFIC NOTES AND NEWS 


Plans have been completed by the Association of 
Illinois Chemists for having portraits painted of Pro¬ 
fessor A W Palmer, who was head of the chem¬ 
istry department at the University of Illinois from 
1894 to 1904, Professor W A Noyes, director of the 
chemical laboratory from 3906 to 1026, and Professor 
S W Parr, m charge of applied chemistry from 1894 
to 1926 These men stand out, not only as leaders 
among American chemists, but also as the individuals 
who have done most to develop a successful chemistry 
department at the university The portraits will be 
hung in the Chemical Library as an inspiration to all 
the younger students m chemistry Dr N W Krase 
is secretary of the committee 

Mr Philip Drinker, assistant professor of ventila¬ 
tion and illumination in the school of public health 
of Harvard University, and Louis Agassiz Shaw, also 
of the school of public health, have been awarded the 
John Scott Medal for the invention of the Drinker 
respirator Presentation of the medals will be made 
in the hall of the Franklin Institute on November 12 

In celebration of Dr Walter Bradford Cannon’s 
twenty-five years as George Hxgginson professor of 
physiology m Harvard University, the afternoon und 
evening of October 15 have been set aside for exer¬ 
cises befitting the occasion, at the Amphitheater, 
Building C, Harvard Medieal School, at 4 p m , with 
Dr David L Edsall presiding Papers will be given 
by Dr Walter C Alvarez, of the Mayo Clime, on “In¬ 
fluence of Dr Cannon’s Work upon Medical Thought 
and Progress” and by Dr Wilkam H Howell, of the 
Johns Hopkins School of Hygiene, on “The Develop¬ 
ment of Physiology during the Past Twenty-five 
Tears, and Dr Cannon’s Influence upon It ” At 7 30 
P. u a dinner will be given at the Vanderbilt Hall 
Gymnasium, at which President Lowell will preside. 
Dr. Graham Lusk, professor of physiology of the 


School of Medicine of Cornell University, will speak 
on “The Life of a Professor” The presentation to 
the medical school of the portrait of Dr Cannon will 
then take place The committee in charge are Dr 
Henry A Christian, chairman , Dr Harvey Cushing, 
Dr Alexander Forbes, Dr Alfred C Redfield and Dr 
Cecil K Dnnker 

Sir Hubert Wilkins, well-known Arctic explorer, 
was presented with a gold medal and diploma of the 
Italian Rojal Geographical Society on July 23 on 
board the Nautilus, in recognition of his services to 
science tn connection with polar research work 

The American Astronomical Society has elected the 
following new officers besides the president, Dr W S 
Adams, whose election was announced in Science last 
week vice-president, Dr. C G Abbot, director of the 
Astrophysics Observatory of the Smithsonian Institu¬ 
tion, councillors , J C Hammond, astronomer at the 
U S Naval Observatory, P W Merrill, astronomer 
at the Mt Wilson Observatory, and H H Plaskett, 
director of the Dominion Observatory of Canada 
Benjamin Boss, director of the Dudley Observatory, 
was reelected treasurer, and R S Dugan, professor 
of astronomy at Pnneeton University 

Dr Isaiah Bowman, of New York, director of the 
American Geographical Society, has been elected 
president of the International Geographical Union at 
its closing session in the University of Pam on 
September 24 The next meeting of the union will 
be held in Warsaw in 1934 General Robert Bour¬ 
geois, of France, was elected first vice-president 
General Vaccheh, of the Military Geographical Insti¬ 
tute at Florence, Professor E Romer, of the Univer¬ 
sity of Lvov, Poland, Brigadier Harold Winter- 
botham, director-general of the Ordnance Survey of 
Great Britain; Professor Nunez, of Spam, and Sir 
Ahmed Mohamed, of Egypt, were elected second 
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vice-presidents The congress was attended by more 
than 800 delegatee from thirty-four nations, including 
fifty delegates from the Umted States The meeting 
dosed on the evening of September 24 after a banquet 
was given to the leaders of the delegations and a 
reception to delegatee 

Da. Jay F Sohambebg, professor of dermatology 
and syphilology m the Graduate School of Medicine 
at the University of Pennsylvania and director of the 
Dermatological Research Institute in Philadelphia, 
was installed as president of the Philadelphia County 
Medical Society on September 23 He gave the presi¬ 
dential address of acceptance, and an oration was de¬ 
livered by the retiring president, Dr George P Mul¬ 
ler, professor of clinical surgery in the medical school 
of the University of Pennsylvania Other officers in¬ 
stalled were Dr Charles F Nassau, clinical professor 
of surgery at Jefferson Medical College, as president¬ 
elect, Dr W, Burrill Odenatt, vice-president, Dr 
Henry G Munson, secretary, and Dr R Powers 
Wilkinson, treasurer Associate vice-presidents who 
take office are Dr L C Hamblock, Dr C Fisher, 
Dr E Paul Reiff, Dr William H Chandlee, Dr 
Fnuuus V Gowan and Dr Samuel Cohen Dr 
George C Yeager, recently elected vice-president of 
the American Medical Association, Dr Francis Ash¬ 
ley F&ught and Dr Nathan Blumberg are the newly 
elected members of the board of directors. 

Da. Arthur W Goodspeed, professor of physics 
m the college at the University of Pennsylvania and 
director of the Randal Morgan Laboratory of Physics, 
has retired at the age of seventy-one years. Dr. 
Goodspeed has been connected with the university 
since 1884. Other retirements include Dr Albert E. 
Roussel, professor of medicine, and Dr James E 
Talley, professor of cardiology 

Da. J Paul Vissohbb has been appointed pro¬ 
fessor and head of the biology department at Western 
Reserve University 

Da Douglas R Drury, of Harvard University and 
associate physician at the Huntington Memorial Hos¬ 
pital m Boston, has been made professor of physiol¬ 
ogy at the University of Southern California. 

At Lafayette College, John H Wilson has been 
made professor of chemistry, and Professor Paul B 
Eaton head of the department of mechanical engi¬ 
neering Those advanced to the rank of associate 
professor are James H DeLong, in chemistry, 
Harry A. Itter, in geology, and Ernest M Femald, 
in mechanical engineering Instructors promoted to 
the rank of assistant professors are* Charles K 
/Cabeen, in geology; William Beverly, in mathematics, 
Charles M. Mernek, in mechanical engineering. The 
following instructors have been appointed Robert J 


Croeen, in chemistry; Charles T. Brown, in physfes; 
Harry L. Anthony, in mining engineering, and Paul 
P. Pnee, in civil engineering. 

The Pennsylvania State College has announced 
the appointment of the following department heads: 
Professor H A Everett, professor of thermody¬ 
namics, to be head of the department of mec h a nic al 
engineering; Dr Harry B Northrup, formerly acting 
head of the department of metallurgy, to be head of 
the extension division of the school of mineral indus¬ 
tries, Dr. Albert W Gauger, formerly head of mines 
and mining experiments at the University of North 
Dakota, to he director of mineral industries research 
and professor of fuel technology 

Additions to the faculty of George Washington 
University include Dr L. Edwin Yocum, assistant 
professor of botany, Dr Albert Spear Hitchcock, 
professorial lecturer m botany, Dr Herman Henry 
Kaveler, instructor m chemistry, and Paul Hugh Em¬ 
mett, lecturer in chemistry In the school of medi¬ 
cine, Lieutenant Commander Franklin Forman Mur¬ 
doch, acting executive officer of the Naval Medical 
School, will become professor of tropical medicine, 
and Myron C Waddell has been appointed instructor 
in anatomy. 

Da. J C. Geiger, professor of epidemiology of the 
George Williams Hooper Foundation for Medical Re¬ 
search and the University of California Medical 
School, San Francisco, has been appointed health 
officer of the city and county of San Francisco, filling 
the vacancy created by the sudden death of Dr Wil¬ 
liam C Hassler. 

Dr. John M Nokks, formerly of Nashville, Ten¬ 
nessee, has been appointed assistant professor of ob- 
stetnes and gynecology at the Medical School of the 
University of Virginia. 

Promotions and appointments in the faculty at 
Jefferson Medieal College have been announced aa 
follows: Edward J. Klopp, professor of surgery; 
Thomas A Shallow, professor of surgery; George 
Russell Bancroft, professor of physiological chem¬ 
istry and toxicology; Charles F Nassau and Arthur 
E. Billings, clinical professors of surgery, George A. 
Ulnch, clinical professor of obstetrics; Michael A. 
Bums, associate professor of nervous and mental dis¬ 
eases; Arthur J Davidson, associate professor of or¬ 
thopedic surgery; H. Hunter Lott, assistant professor 
of laryngology, A. Spencer Kaufman, assistant pro¬ 
fessor of otology; Benjamin P. Weiss, assistant pro¬ 
fessor of nervous and mental diseases; James R. Mar¬ 
tin, as si st a n t professor of orthopedic surgery; B* B. 
Vincent Lyon, assistant profeasor of medicine; Collin 
Fouikrod, assistant professor of obstetrics! Lorens 
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P. Hansen, assistant professor of physiological ©hem* 
istry. 

Db. Helens Waatl, of the University of Vienna, 
has been appointed as acting professor of physiology 
at the Woman’s Medical College of Pennsylvania» 
Dr Sarah I Moms, assistant professor of clinical 
medicine at the University of Wisconsin, has been 
made acting professor of preventive medicine and 
physician to the students, Dr S Brandt Hose has 
been promoted to the chair of bacteriology, and also 
becomes director of the clinical laboratory of the hos- 
pital, Dr Mary J Evans will act as assistant labora¬ 
tory director* Other appointments are Dr Beatrice 
Hettinger, chief resident physician of the hospital, 
Dr William John Ryan, demonstrator m surgery, 
Dr Allan P Parker and Dr. Herbert H Fritz, in¬ 
structors in surgical anatomy, Dr William T Lem¬ 
mon, instructor in surgery; Dr Mary Elizabeth 
Howe, instructor in anatomy, Dr Miriam Butler, as¬ 
sistant instructor in pediatrics 

Db Floyd Db Eds, formerly of the National Insti¬ 
tute of Health of the U 8 Public Health Service, has 
been appointed senior toxicologist for the U 8 De¬ 
partment of Agriculture. He will be stationed in the 
department of pharmacology, Stanford University 
School of Medicine, San Francisco, to carry on in¬ 
vestigation of chronic intoxications for the bureau of 
chemistry and soils. 

David Twomky has been made assistant professor 
of psychology and Peter J McKane has been made 
assistant professor of physics, at Boston College 

Db. William H. Gauges has been appointed in¬ 
structor in the department of chemistry and chemical 
engineering at the University of Maine 

Db Carey Cronem, of the University of Chicago, 
has recently been promoted from assistant professor 
to Associate professor of geology. Dr Croneis has 
also been appointed research associate of the Museum 
of Science and Industry in charge of designing the 
geology exhibits in the division of geology and min¬ 
eral industries. This division, when completed, will 
comprise 23 rooms and will occupy approximately 
VO,000 square feet of floor space. Mr. Louis Fred¬ 
erick Hampel has also joined the staff of the museum 
as assistant curator of social sciences. 

Db. Adrian J. Pieters, who has been acting in 
charge of the division of forage crops and diseases 
of the U. 6. Bureau of Plant Industry, has been ap¬ 
pointed head of the division. 

Processor J. F. Wilson, wool specialist of the 
University of California animal husbandry division 
«t the branch of the College of Agriculture, at 
Deris* CaHfbrnia, has been chosen c ha i rm an for the 


1032 conference of animal husbandmen at Mika City, 
Montana The position carries with it the western 
vice-presidency of the Amenc&n Society of Animal 
Production 

Dr. John Elton Lodewick, professor of wood 
technology at the Virginia Polytechnic Institute, has 
been appointed chief of the forest-products section of 
the Pacific Northwest Forest Experiment Station, the 
Forest Service has announced He succeeds W H 
Gibbons, who was chief of forest-products work at 
this station for many years and who recently has been 
transferred to the Washington, D C, office of the 
U S, Forest Service 

Db D T Hies, who until its termination on July 1 
was employed by the Plant Quarantine and Control 
Administration on the Mediterranean fruit-fly project 
at Orlando, Florida, has been appointed curator of 
entomology at the Cranbrook Institute of Science, 
Bloomfield Hills, Michigan 

Dr. Albert Kenbick Fisher, senior biologist of 
the bureau of biological survey, U S Department of 
Agriculture, and for many years head of its division 
of economic investigations, was retired on August 31. 
Dr. Fisher now becomes a zoological collaborator of 
the U S. National Museum 

The Charles Sumner Bacon Lectures (third senes) 
will be given on October 8 and 9 in Lecture Hall No 
221, at the University of Illinois College of Medicine* 
1853 Polk Street, Chicago, by Dr Herbert M. Evans, 
professor of anatomy at the University of California. 
The general subject of the lectures is “The Function 
of the Anterior Hypophysis ” These lectures will be 
open to the public 

Dr. E D Adrian, fellow of Trinity College, Cam¬ 
bridge, and Foulerton research professor of the 
Royal Society, will deliver the Eldndge Reeves John¬ 
son Foundation Lectures at the University of Penn¬ 
sylvania from October 13 to 28 on “The Mecha¬ 
nism of Nervous Action—Electrical Studies of the 
Neurone." The senes will be given in the medical 
clime of the university at 4:15 on the following 
dates* Tuesday, October 13, “The Nerve Fiber as a 
Means of Communication”, Wednesday, October 14, 
“Dhe Sensory Message and Its Relation to the 
Stimulus 0 , Tuesday, October 20, “The Action of Dif¬ 
ferent Sense Organs, Some Outstanding Problems 0 ; 
Wednesday, October 21, “Impulses in Efferent 
Nerves: The Grading of Muscular Contraction. Sym¬ 
pathetic Discharges”, Wednesday, October 28, “The 
Activity of the Nerve Cells ” 

Tbs spring meeting of the American Electrochem¬ 
ical Society is scheduled for Apnl 21, 22 and 23, 
2632* at Baltimore, the home of the largest electro- 
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lytic copper refinery in the world The headquarters 
of the meeting will be at the Lord Baltimore Hotel, 
The subject for the mam scientific-technical session, 
at which Dr J T MacKenzie will preside, will bo 
“The Electric Furnace and its Products 99 Manu¬ 
scripts on any phase of the electric furnace art are 
welcome and should he mailed to the secretary before 
February 15, 1932 The round table discussion will 
be under the direction of Mr F A Lidbury, of 
Niagara Falls The topic of the discussion will be 
“Electrochemistry and the Fertilizer Industry ” 
There have been a number of very radical changes 
in the fertilizer industry during recent years and 
an opportunity will be afforded to all members and 
guests to express their views and recommendations m 
the round table discussion The electrothermic divi¬ 
sion is inviting one of the foremost electric furnace 
engineers of Europe to report upon the recent de¬ 
velopments m the electric furnace art abroad Dr 
Duncan MacRae, of the Edgcwood Arsenal, is chair¬ 
man of the local committee Trips to various in¬ 
dustrial plants are planned, among them being the 
U S Industrial Alcohol Company, the Baltimore 
Copper Works, the American Refractory Company 
and the Bethlehem Steel Company 

The Roumanian Medical Association held its annual 
congress recently in Constant, a picturesque seaport 
on the shore of the Black Sea According to the 
Bucharest correspondent of the Journal of the Amer¬ 
ican Medical Association, the congress was attended 
by more than 700 physicians, most of them accom¬ 
panied by their families The presidential address 
was given by Professor Hatiegan, the minister of 
Transylvania Afterward Professor Cantacuzmo read 
a paper on Calmette’s vaccination After the paper 
had been read, the president of the medical associa¬ 
tion, the professorial staff of the Roumanian univer¬ 
sities, and the different medical formations, together 
with the delegates ol the allied professions, solemnly 
greeted Professor Cantacuzmo on the occasion of his 
appointment as minister of public health The board 
of the medical association established a foundation, 
the annual interest of which, 10,000 lei, is to be given 
ob a prize to the writer of the best dissertation emana¬ 
ting from the institute for the production of serums 
and vaccines, carrying the name of Professor Canta- 
euzmo A special committee was appointed with 
Professor Cantacuzmo as president, to award the 
prize 

The permanent committee of the International 
Union of Forestry Research Organizations met on 
September 7 at the office of the Forestry Commission¬ 
ers, Savile-row, England The committee prepared 
for the next meeting of the international union, which 
is to be held in France m 1932. The union com¬ 


prises over eighty forest research organizations in 
thirty countries The members of the committee 
present were M P Gumier (Franco), president of 
the international union, Herr Sven Petrim (Sweden), 
secretary-general to the international union, Pro¬ 
fessor H Badoux (Switzerland), director of the 
Swiss Central Institute for Research, Professor L. 
Fabncius (Germany), director of the Institute for 
Research at Munich, Professor Aldo Pavan (Italy), 
director of the Institute for Research at Florence, 
and Sir Roy Robmson (Great Britain), vice-chairman 
of the Forestry Commission The representatives of 
Hungary and Poland were unable to be present In 
the afternoon the committee visited Kew Gardens, 
and the members were the guests of H M Govern¬ 
ment at a dinner at the Hotel Splendidc, when Lord 
Londonderry presided Later the committee visited 
some of the state forest areas in the west of England 
and m Wales 

The Royal College of Physicians of Edinburgh will 
celebrate on St Andrew’s Day, November 30, the two 
hundred and fiftieth anniversary of its founding The 
charter of the society was granted by Charles II in 
1681 to a group of young physicians under the lead¬ 
ership of Sir Robert Sibbald 

It has been announced recently that the Association 
for the Advancement of Science in Marketing has 
been organized Its object will be actively to en¬ 
courage a scientific approach to marketing problems 
The provisional officers are as follows President, 
Paul T Chemngton, distribution consultant, first 
vice-president, L D H Weld, research director, Mc- 
Cann-Suckow, Inc , secretary, N W Barnes, Market¬ 
ing Associates, Inc , treasurer, A M Crossley 

Bowdoin College has received $50,000 by the will 
of the late Edwin Bradbuiy Smith 

The late Professor W D. Halliburton, who died 
on May 21, has bequeathed, on the death of his wife, 
£10,000 to King’s College, University of London, for 
endowment, or towards the salary of a professor in 
the subject of physiology or the sciences relating 
thereto 

Db Hknby G Knight, ohief of the U S Bureau 
of Chemistry and Soils, has announced that a new 
citrus laboratory, for which funds were appropriated 
by the last Congress, will be established m the citrus¬ 
growing territory of the Rio Grande Valley at Wes¬ 
laco, Texas, on the state-owned land of the Texas 
State Experiment Station The selection of the site 
was made upon recommendation of Dr F C Blanck, 
who is in charge of the food research division of the 
Bureau of Chemistry and Soils, and E M Chaee, of 
the bureau’s fruit and vegetable laboratory at Los 
Angeles, California, and with the approval of Di- 
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rector A B Conner, of the Texas Agricultural Ex¬ 
periment Station 

Dr, William Francis Thompson, director of in¬ 
vestigations and professor of fisheries for the Inter¬ 
national Fisheries Commission at the University of 
Washington, has recently completed the preliminary 
studies called for by a treaty m 1024 between Can¬ 


ada and the United States establishing a commission 
for investigation of the halibut fisheries As a result 
of these studies, a new treaty dealing with the regu¬ 
lation of the fisheries and continuing the scientific 
work has been signed and confirmed This is said to 
be the first treaty for the conservation of a species of 
marine fish 


DISCUSSION 


THE MEGAGAMETOPHYTE OF PINUS 

The classic work of Hofmeister presents the de¬ 
velopment of the megagametophyte of several gymno- 
sperms which he studied in the years 1848 and 1849 
He introduced for the first time the general course of 
events in the growth of the gametophyte of gymno- 
sperms Subsequent corrections m this life history 
appeared at intervals with the progressive improve¬ 
ments in the methods of histological technique Hof- 
meister, influenced no doubt by his study of the hie 
history of mosses and ferns, concluded that the 
megagametophyte of gymnospenns grows m a man¬ 
ner similar to that of the Fern Allies, as he knew of 
it in Selagxnella Up to the present tune this con¬ 
clusion in general has been accepted by most botan¬ 
ists 

That the gymnospenns and Fern Allies are closely 
related has been senously questioned recently by 
workers lu paleobotany and plant anatomy This 
controversy concerning the phylogeny of gymno- 
eperms brought forth the expression that the evidence 
obtained from a study of plant morphology is un¬ 
reliable as an indicator of relationship Unfortu¬ 
nately we have only a fragmentary knowledge of a 
few of these life histones and none are complete 
in every detail 

The descnption of the growth of the megagnmeto- 
phyte of P%nu8 as presented m current botanical liter¬ 
ature is incomplete and inaccurate Evidence of a 
centnpetal growth of the gametophyte has not been 
found in any of the gymnospenns other than Ptnus. 
In Punts centnpetal growth has been inferred but 
the progress for such a development has never been 
presented in detail There is too little evidence to 
support the general rule that centripetal growth of 
the megagametophyte occurs in most of the gymno* 
sperms In a text-book of botany of recent publica¬ 
tion, we find the growth of the megagametophyte 
conveniently arranged in five stages 

The female gametophyte, in nearly all gymnosporms, 
develops in a general way as in, Sslaginella and Isoetea 
At least five stages in the development should be borne in 
mind, (1) Free nuclear division by which a varying num¬ 
ber of free nuclei are distributed through the cytoplasm 


of the megosporo, (2) Panetal placing of these nuclei 
by the development of a central vacuole, (3) Continued 
free nuclear division, (4) Formation of a panetal 
tissue by the development of cell walls separating the free 
nuclei, (5) Centripetal growth of this tissue until it fills 
the cavity of the enlarging mogaspore which is now 
known as the embryo sac 

The proper view of the development of the 
megagametophyte of Pxnus, as obtained by a study of 
a close senes of Pxnus flexilta and P scopulorum col¬ 
lected m the Rocky Mountain National Park, Colo¬ 
rado, during the past three growing seasons, differs 
greatly from the present accepted descnption The 
vanous phases of growth will be given in the order 
comparable to the five stages in the previous quota¬ 
tion (1) After the megaspore mother cell has di¬ 
vided, the first cell of the gametophyte remains in the 
resting stage until the zone of nutntive cells (spongy 
tissue) becomes active This nutntive tissue persists 
for a long tune in the digestion of the nucellus (2) 
As a result of the activity of the digestive tissue and 
the enlargement of the nucellus, a large vacuole is 
formed The megagametophyte develops by free 
nuclear division in the center of the enlarging 
vacuole (3) The cytoplasm surrounding the free 
nuclei remains connected in strands and the young 
gametophyte in the center of the vacuole takes on 
the form of a tangled skein or network (4) A 
megagametophyte consisting of a separate panetal 
tissue surrounding a central cavity does not appear in 
normal sporangia Nutntive cells in the final stages 
of digestion, however, are still present in a panetal 
position at the time archegonia first appear. (5) 
The normal growth of the gametophyte is centnfugal, 
never centnpetal The embryo sac is completely filled 
by the gametophyte at the time of fertilization or 
soon after. 

In the development of a carpellate cone of Pxnus, 
two or three years, depending on the species, are re¬ 
quired for the seeds to reach matunty During this 
tune interval the number of abortive ovules gradually 
increases as development progresses The carpels ex¬ 
ternally appear alike at matunty but the number of 
seeds in a cone may vary from a few to a hundred 
or more. The average number of mature needs found 
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is seldom as great as fifty per cent of the total num¬ 
ber capable of development 

At any time during the growth of the gametophyte, 
development may be arrested. Many megasporangia 
fail to renew their growth in the spring following the 
dormant period of winter In Pttnis m^ro var otw- 
tnaca soon after the beginning of the second growing 
season the megagametophyte of abnormal sporangia 
takes on the form of a hollow sphere very much in 
appearance like a Volvox colony In the process of 
disintegration the free cells of this abnormal gamet¬ 
ophyte press out toward the margin of the vacuole 
and there assume the parietal position. These game- 
tophytes never develop archegoma It is possible that 
a person limited to material of one Beason may hap¬ 
pen on abnormal ovules with the free nuclei of the 
gametophyte m a parietal position and later in the 
season he may obtain normal material with archegoma 
and gametophyte in a central position From such a 
combination of abnormal and normal materials cen¬ 
tripetal growth of the gametophyte might be in¬ 
ferred 

W H Emto 

University of Pittsburgh 

PAUROPODA IN ALASKA 

I have been studying small and somewhat obscure 
arthropods of several widely separate groups, but 
with a number of features in common They have 
no wings, they have no eyes and they live in decaying 
vegetable material under logs or stones or in humus 
In the insect groups I have collected Campodea, 
Japyx and Protura Among the centipede-like forms 
I have searched for Symphyla and Pauropoda 

Members of all these delicate, white, eyeless forms 
may all occur in one environment, but it is more 
common to find but one group represented in one 
place I have collected from the eastern United 
States to the western and from Cuba and Mexico to 
central Alaska The two insect genera mentioned 
above and Symphyla are by far the easiest to find 
Pauropoda may be obtained by the funnel method or 
by more direct collecting m the field, but I have never 
found Protura except with a funnel I did not use 
this apparatus m Alaska last summer, and I am not 
surprised that I did not find any Proturans by the 
methods used They may be there, I have not really 
made a very senous attempt to find them For the 
other groups I searched hours m a number of widely 
separated localities in Alaska, British Columbia and 
Yukon Territory and found not a single representa¬ 
tive of any of the more easily collected animals The 
only group obtained m these northern regions was 
Pauropoda These wen found in but four places. 
None were collected in southern Alaska. At Skagway 


several were obtained with mites, Coltembola and 
some other insects They were under stones in a 
dense wood In comparing these with other previ¬ 
ously collected specimens I found their nearest rela¬ 
tionships were with some obtained the year before 
well up towards the timber line on Mt Hood, Oregon 
At Dawson City I was especially successful in obtain¬ 
ing Pauropoda It was a slightly rainy day, moisture 
conditions on the ground were just right, and I was 
able to obtain quite a number of specimens. They 
were about one half way up the mountain back of 
Dawson City Next at Eagle, Alaska, a few speci¬ 
mens were found in the woods about a mile from the 
Yukon 

During several days I searched in the McKinley Na¬ 
tional Park, and although mites, small centipedes and 
Collembola were encountered no Pauropoda were seen 
at any time It may have been too damp, as heavy 
rains came frequently 

At Cume a few more of these minute eighteen¬ 
legged forms were found All but one of the four 
lots encountered were of the genus Stylopauropus, 
those from Eagle alone were of the genus Pauropus. 
In fact more than nine tenths of all the specimens 
collected were of the genus Stylopauropus. In gen¬ 
eral to the southward Pauropus is more often en¬ 
countered than the other 

So far as I know this record is the first for these 
arthropods m Alaska and so far as I have been able 
to learn these must be farther north than those re¬ 
ported from the old world. But not finding these 
small animals is no sure proof that they may not be 
present in a region It is very easy to overlook them, 
as indeed all the other forma mentioned, but if one is 
collecting one particular kind of animal he is apt to 
find those which were not conspicuous I have now 
collected these Pauropoda from the eastern United 
States, from Mexico both north and south and now 
from Alaska. I did not find any in Cuba, although 
I searched in many places. 

The species found differ but little from each other, 
rather minor characters separate them into species. 
Records from others as well as those of my own sug¬ 
gest a world-wide distribution of two genera. 

William A Hilton 

Department or Zoology, 

Pomona College 

MORE ABOUT CITATIONS 

Some comments received since the article “A uni¬ 
form scheme for citations” was printed (Sanurok, 
April 10,1931, pp. 390-398) indicate the desirability 
of a few additional notes. 

The U. S. Geological Survey scheme is applicable 
not only to footnote citations but to MMuigusiMje^ir 
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other lists of publications and to synonymy. A 
chronologic list may be printed with the date at the 
beginning of each citation, aa stated, or with each 
date centered over all the citations that belong to it 
In synonymy, as the workers in any one held of 
biology are relatively few, an author's surname is 
usually adequate for identification, and for this 
reason it is customary to omit the author's initials 
unless they are needed to distinguish two authors 
having the same surname. 

The rule in the Geological Survey citations is to 
change Roman numerals to Arabic figures, with the 
single exception of page numbers* In some publi¬ 
cations Roman pagination is used for the preliminary 
matter (title page, table of contents, etc.) and the 
main text starts with Arabic 1, so that & publication 
may have, for example, both page xu and page 12 
Obviously Roman page numbers can not safely be 
changed to Arabic in a citation (In passing it may 
be said that any good reason for using the cumber¬ 
some Roman numerals in the original publications, 
except for the prehmin&ry pages, would be hard to 
find They are especially objectionable as nsed for 
plate numbers “Plate CCXXXVIII,” for example, 
is not only hard to read but occupies mueh space In 
a publication with many plates the space saved by 
using Arable numerals would be an item worth con¬ 
sidering It is time the Roman numerals were aban¬ 
doned ) 

In citing a paper contained in a serial publication 
the title of the paper should be included, as well as 
the title of the serial. A citation that gives merely 
the title of the serial affords no adequate clue to the 
subject of the paper ated and consequently does not 
indicate whether or not consultation of the paper 
itself would be desirable for a reader who wishes to 
pursue the subject further. 

Although in citing a paper in a journal whose num¬ 
bers are paged consecutively in each volume it ib not 
necessary for certain identification to include the 
number (as “vol 18, No. 3"), it is a convenience, in 
referring to journals that have not yet been bound, 
to know the particular number that contains the 
paper cited—that is, it may save turning over several 
numbers until the right one is found. This added 
convenience may justify the space occupied by in¬ 
cluding the number in the citation 

The page numbers given m a citation should be 
those containing file particular matter to which ref¬ 
erence is made. For example, in citing an authority 
for a specific statement the pages on which the state¬ 
ment is to be found should be given—not the pages 
oovenng the whole article Most bibliographies, how¬ 
ever* are intended to cite complete articles or publi- 
fiatknt and should therefore give the limiting page 


numbers, or, for a separate publication, the total 
number of pages, in the form “484 pp ” A bibliogra¬ 
phy recently submitted gave only the first page of 
the article for each citation, which, although enough 
information to enable any one to find the article cited, 
gave no clue to the length of the article—an item 
which might have an influence on the decision whether 
or not to consult it 

Where questions of priority are involved, as m 
descriptions of new species, the date given at the end 
of the citation may include the month and day of 
publication—if ascertainable—as well as the year 
The exact date may be difficult or impossible to deter¬ 
mine, except for a serial publication that appears at 
regular intervals For other publications even a date 
pnnted on the publication itself may not be abso¬ 
lutely reliable, as the pnnter must guess it in advance, 
and circumstances may invalidate his guess 
Since the publication of the original article the 
U S Geological Survey scheme has been adopted 
by the National Bureau of Standards. The obvious 
advantages of uniformity would seem to recommend 
it to other publishing scientific organizations 

Berkabd H Lank, 
Editor 

U S Geological Survey 

VISION, AND VASCULARITY OF THE EYE 
With the cooperation of a number of colleagues, I 
have made a study of the correlation of the sense of 
vision with the vascularity of the eye, of which this is 
a preliminary report Though it is generally recog¬ 
nised that gross alterations in the vascularity of the 
retina is associated with variation of vision, it has 
been assumed that those variations are predicated 
upon damage of the Tetrnal and choroidal tissues* It 
has been known, for instance, that thrombosis of the 
retinal artery, with resultant hemorrhages in the 
retina, results in loss of vision Our study indicates, 
however, that there is a quantitative relation between 
the varying vascularity of the eye and its resultant 
nutritional status, and the sense of vision 
This study was suggested by parallel work on the 
vascularity of the ear recently published by me, and 
the desire to determine what effect the method utilized 
for altering the vascularity of the ear, galvanization, 
aught have upon other tissues and organs of the 
head In subjects with normal eyes it was not found 
possible to materially alter vision except by the 
“make" and “break" of the current, due to file rich 
vascularity of the eye; though it was found possible 
in many eaaes to check vision and create a sensation 
of “blackness" by pressure upon the carotid arteries. 
In eases in which the vision and the vassulardy of 
the eye were materially reduced by disease process, 
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such as choroiditis and retinitis with attendant vascu¬ 
lar thrombosis, gross changes m vision associated with 
parallel changes in the size of the vessels of the eye- 
grounds have been demonstrated They have been in¬ 
duced by galvanization—negative galvanization caus¬ 
ing dilatation of the vessels and marked improvement 
in vision, and positive galvanization causing constric¬ 
tion of the blood vessels and diminished vision I 
have thus found it possible m these cases to improve 
sight or to reduce vision almost to the point of blind¬ 
ness, at will, by means of galvanic stimulation The 


reversible improvement and impairment of vision as 
a result of dilatation and contraction of the vessels 
by galvanization, offers proof of the quantitative 
dependence of the sensation of vision upon the vas¬ 
cularity of the eye In a number of eases with 
rapidly failing \ision, it hAB been found possible, by 
means of galvanic therapy, to improve the sight of 
the subject to a useful level and to maintain at that 
level for long periods of time 

E M Joseph son 

New York City 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


ABSORPTION DEVICES AND METHODS 
The devices and methods for the collection of sweat 
thus far improvised are somewhat complex In ad¬ 
dition there are many extraneous forces which might 
influence the collection For example, sweat col¬ 
lected from an individual placed over a rubber sheet 
is subject to contamination by secretions other than 
those from the skin An arm surrounded with a 
jacket subjects the part to abnormal production 
Sucking up sweat by a synnge is cumbersome and 
although it is of little value for quantitative estima¬ 
tion, good qualitative results are obtained 
The author proposes other means and methods for 
the collection of sweat for qualitative and quantita¬ 
tive estimation It is our opinion that the perspira¬ 
tion of an individual is a very important factor m his 
well-being and that any practical method for the col¬ 
lection and estimation of the amount secreted m the 
various parts of the body should have great prog¬ 
nostic and diagnostic value First, however, it is 
necessary that the method be simple and accurate and 
furthermore, that the apparatus be so constructed 
that it may be applied to any part of the body over 
a measured area of skin or mucous membrane The 
logical method of accomplishing such results presents 
itself m the form of a chemically inactive but ef¬ 
ficient absorbent which can be placed in a cup (made 
of chemically inert material), the opening of which 
has a definite known area and which opening can be 
apposed to a given skin surface This cup can be 
constructed of varying shape and Bi/e so as to fit the 
site to which it is to be applied Likewise the ab¬ 
sorbent is out so that it fits snugly over the area 
In order that the quantitative results may be esti¬ 
mated, the absorbent is weighed before and after ap- 
plving to the skin surface and the time of application 
noted. For qualitative estimation it is necessary to 
know the chemical composition of the absorbent, to 
extract the absorbent, test the extract qualitatively 
and therefrom compute the results. 

It must be realized that normally the amount of 


sweat secreted varies with the metabolism of the 
individual, the construction of the skin, the part of 
the body, the temperature and humidity of the en¬ 
virons, the circulation of air, the cleanliness of the 
parts, the type and amount of clothing, the diet, 
etc We must also note that sweat will vary qualita¬ 
tively and quantitatively m certain pathological con¬ 
ditions In addition, sebaceous glands, epithelium and 
the predominant type of sweat gland will influence 
the composition of sweat m the different parts and 
under different conditions In order that all factors 
bo taken into consideration it is necessary that the 
cup containing the absorbent bo varied in construc¬ 
tion and that the methods be altered so as to fit the 
need 

For the above reasons the author has illustrated 
the simple and altered types of cup with absorbent 
The cup in each case can he fastened to the skin sur¬ 
face by adhesive, belt, elastic or whatever means may 
best suit the part to which it is to be applied We 
first used vaccination shields, the holes of which had 
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been dosed and the shields varied to suit the oeeasion 
Specially prepared and analysed J & J. cotton was 
the absorbent used The absorbent was cut to the 
circumference of the cup and was weighed before 
and after application and the difference and time 
noted 

Description or Devices 

Fig I—Crow-section A is the cup, B the absorbent 
and C the flange which flts to the surface* 

Fig II— Ctosb section A is the cup, B the absorbent, 
C the flange, D the neck of the cup and £ a tube loading 
from the neck which can be secured to the same either 
by threads or other suitable means or can bo made con 
tinuous with the cup The purpose of the tube £ is to 
produce pressure or vacuum m the chamber by its being 
connected to a pump or other device for that purpose 
Fig III—Side view A is the chamber, 0 the flange, 
D the neck of the cup, £ the tube leading off from this 
neck and F are apertures in the side of the cup In 
this cup is contained the absorbent £ is connected with 
a suction or pressure device This method produces a 
circulation of air in the cup because of tho apertures F 
The cup may be constructed with an additional part so 
that the apertures can bo closed and m that way its 
purpose will be identical with that of Figure II 
Fig IV—Cross section A is the cup, B the absorbent, 
C the flange, £ is a tube connected to a channelway G 
running around the cup and opening into the cup by 
means of slits The tube E con be connected with a 
pressure or a vacuum device so as to produce negative 
or positive pressure in the cup or there may be holes 
in tho top of the cup so that a circulation of air is pro 
duced The top may be so constructed that holes in it 
con be opened or closed 

Fig V—Side view This is a side view of Fig IV in 
which A is the cup, 0 the flange, G tho channelway 
around the cup and F openings from it into tho cup 
Fig VI—Gross section A is the cup, B the absorbent, 
H an electrode imbedded in the absorbent and I the 
wires leading from the electrodes The principle of thiB 
device is to measure the conductivity through tho nb 
sorbent as the perspiration is being absorbed 
Fig VTI—Cross-section A is the cup, B the absorbent, 


0 the flange and J is a thermometer. The principle of 
the thermometer is to measure the temperature change 
in the absorbent In this case the cup can be made of 
non heat conducting material as desired 

The measurement of the amount of sweat in a given 
length of time and from a given area under similar 
and varying conditions is the aim of the above de¬ 
vices and procedures The additional factor that the 
devices described are simple, easily applicable over 
a given area from which sweat is desired, and the 
estimations are not complicated should add to their 
practicability and assure their early usage Certainly 
this procedure is less complex than many which are 
daily routine in the well equipped hospitals of to-day 
In a later paper the author will discuss variation in 
the secretion of sweat under diverse conditions 

John W Williams 
Tulank University Medical School 

DOUBLE PLATE METHOD USED FOR CUL¬ 
TURING TILLETIA LEVIS 
A new procedure has been followed whereby pure 
cultures of TilleUa lem9 may more easily be made 
The bottom of a petn dish is covered with a two per 
cent potato dextrose agar and allowed to cool until 
all the moisture is gone from the top of the plate 
Then the top of tho dish is poured with a three per 
cent non-nutrient agar somewhat cool The agar is 
poured in the center of the lid until an area about 
one and ono half inches in diameter is covered 
Streaks of sterilized smut spores are made across 
the non-nutrient agar with a loop needle These 
are then incubated for ten days at 12* to 14° C 
As is well known, the spondia of Ttlletta levte are 
ejected from the stengmata and in the double plate 
they fall to tho nutnent agar below where they can 
be picked off singly or grown into multispondud cul¬ 
tures free of contamination ^ Bqdine 

Colorado Agricultural Experiment Station, 

Fort Collins, Colorado 


SPECIAL ARTICLES 


INBREEDING IN ALFALFA ESTABLISHES A 
HIGH DEGREE OF HOMOZYGOSITY 1 
A PBSV10T78 report* of alfalfa-seed investigations 
at the Utah Station indicated that about 2 to 25 
times as many pods were set when artificial tapping 
was practiced. A considerable number of pods devel- 

1 Contribution from Department of Agronomy, Utah 
Agricultural Experiment Station Publication author¬ 
ised by director, June IS, 1981 
•Carlson, J w., ‘‘Artificial tripping of flowers m 
alndfle in relation to seed production, ’ ’ Jovr Amer 
Boo, Apron., 88 . 780-786 (1980). 


oped from flowers which showed no evidence of hav¬ 
ing been tapped 

An inbreeding experiment of considerable propor¬ 
tion*, the data from which are just now available* 
make clear that alfalfa in one of the famous seed¬ 
growing areas in the Uintah Basin, Utah, is much lees 
heterozygous than has been thought As conducted, 
the experiment did not establish what proportion of 
the seed pods developed under conditions of natural 
self-fertilization. Although this would be difficult to 
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do on purely positive evidence, a good beginning has 
been made After generations of inbreeding, however, 
a study of eight different plant characters in each of 
164 inbred strains, fully 60 per cent of progenies 
were practically homozygous for one or more of the 
characters Such a degree of homozygosity makes 
evident a considerable amount of self-fertilization in 
the generations immediately preceding the self-fertili¬ 
zation. 

The inbreeding was brought about by putting paper 
bags over flowering branches of the alfalfa plant 
before the blossoms had opened Branches were 
selected on which the tips of the blooms were well 
out of the bud, any flowers that were mature enough 
to have begun to open were clipped off, thereby en¬ 
closing in the bag only those flowers which had had 
no opportunity for cross-pollination Parent plants 
of the following varieties were grown m rows three 
feet apart and with plants 27 to 40 inches apart in 
the row Utah Common, Dakota Common, Gnmm, 
Grimm Saskatchewan 666, Hardigan, and Ontario 
Variegated These varieties represent a wide range 
in size, coarseness, leafiness, and erectness 

Seed production under bags, as a rule, is relatively 
poor, but in seasons moderately favorable for seed¬ 
setting, some seeds are obtained from most plants on 
which five to ten bags have been placed In 1927, 
when the bagging was done, a few plants failed to 
produce any seeds under bags even when seeding well 
in the open air Of approximately 180 plants so 
bagged, seeds were obtained from 154, of which 88 
produced 50 to 100 seeds under bags In 1928, the 
selfed seed from each parent plant was seeded m a 
single row of 50 plants when there were enough seeds 
When the number of seeds obtained was fewer than 
60 all of them were sown, one in a place There were 
a few rows with only one to five or six plants, though 
in most cases 10 to 40 plantB were obtained 

When these first-generation plants from self-fertil¬ 
ized seeds bloomed for the first time, some of them 
were bagged in order to produce second-generation 
selfed seed, from which progeny rows were seeded in 
1929. 

In 1929 it was observed that of the progeny grown 
from selfed seed, plants in some rows were variable, 
fully as much so as were the commercial varieties, 
whereas the progeny in other rows seemed to be much 
more uniform in erectness, in height, in diameter of 
stem, in size and shape of leaves and in color of 
blossoms and foliage. Measurements were taken of 
40 plants in each of the parent rows and of all the 
plants m the progeny rows. Five rows of the Utah 
Common variety were measured—two near the breed¬ 
ing plats and one each from three different parts of 
the field but some rods away. Data were takes from 


each plant as to height, width, angle of erectnes*, 
diameter of a main stem three or four inches above 
the ground, leaflet length, leaflet width, color of the 
blossoms and color of the foliage The colors were 
read from a standard color chart and assigned numeri¬ 
cal values with the help of an artist The variability 
of each row was computed as the standard deviation 
and as the coefficient of variability. 

The variability of the varieties is reported in 
Table 1 with the variability expressed in percentage 
of the mean values of each character studied. Though 
the mean values differed widely, only the variability 
is reported m order to show uniformity or lack of it 

TABLE 1 

CozmciENTS or Variability or Plant, Stem, Lxat 
and Bloom Characters or Altalta Varieties 
With 40 Plants in Each Bow Measured 
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OOP ~ ~ - 

26 9 

814 

26.3 

19.2 

17 6 

248 

666 

Hardigan 

22 0 

24 2 

14 2 

19 3 

14.9 

25.7 

5 87 

Dak. Common 

219 

25 8 

70 

16 2 

121 

214 

2 87 

Out Variegated- 

250 

20 3 

200 

20 8 

17 8 

213 

666 


The result of one generation of inbreeding is sum¬ 
marized in Table 2 where the variability is reported 
for progenies Comparing plant height and width 
in the two tables, it is clear that some of the progenies 
are similar m variability to the parent varieties while 
others are distinctly more variable and others dis¬ 
tinctly less. This is true of each character studied, 
even for blossom color. There is every evidence of 
segregation of distinct strains of alfalfa at the end 
of the first inbred generation. This indication is so 
definite that high hopes are held for producing im¬ 
proved sorts after several generations of inbreeding. 
The second inbred generation shows rather marked 
tendencies to the further purification of some strain*, 
but since these are not yet available they can be xtfjjf 
noted hera 
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TABLE 8 

ViKAKUferr or Progeny Bows or Alfalfa, Each 
Qbown feom Self-Fertilized Sop or a Single 
Plant Three Plants Each or tbs 
Highest, or Intermediate, and or 
the Lowest Variability or 
Each Character 
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Inbreeding which tends to purify the various sub¬ 
varieties, or strains which make up a variety, allows 
for the appearance of any abnormalities which in 
open pollination (such as occurs in the field) are 
obscured by being in a crossed condition with normal 
types In the first inbred generation, three rather 
distinct sorts of abnormal plants have appeared 

Eaeh of two progenies, both from the same parent 
strain, showed several plants on whioh the leaflets had 
tiny brown markings not characteristic of any recog¬ 
nised disease when examined by a plant pathologist 
The leaves, partly folded and partly crinkled, sug¬ 
gested that small sections of the leaf structure had 
been lost or had died after development had started 
Sufficient study has not yet been made to enable 
more to be said at the present time. 

In three other progenies there occurred some dis¬ 
tinctly shorter plants extraordinarily leafy but which 
would produce only about half as much hay as the 
parent variety. One strain of nearly normal size 
flrfowed in a large degree this same condition of 
extreme leafineas. 

In a single progeny almost half the plants had the 
Uoesom replaced by a freak vegetative development 
that resembles somewhat the appearance of the flower 
fends on a plant of seed onion. This oondition occurs 
in the field at rase intervals. Here a 
was found in the first inbred generation in 
the character wsa thousands of times more fre¬ 


quent than a found in the commercial varieties or 
strains. 

Some strains are becoming pure for ereotness, while 
others are pure for a nearly flat position, others are 
showing a strong tendency to coarseness and others 
to a suggestion of “vuuness” in the upper branches. 
This last character suggests a faint resemblance to 
twining branches such as occur on vetches and some 
beans 

There is also considerable evidence that seeding 
ability in certain strains is governed in part by the 
genetic constitution of the plants. 

While an immense amount of careful scientific work 
would be required to develop and maintain eoonomio 
strains, the promise is such as to warrant its being 
given a thorough trial. 

Georgs Stewart 4 

NON-ACID-PAST TUBERCLE BACILLI 

Non-acid-fast organisms long have been known to 
exist as a phase in the life cycle of the acid-fast 
group. Until recently no pure cultures of the non- 
acid-fast varieties have been obtained. It has been 
thought that the occasional non-acid-f ast rod and the 
forms described as Much’s granules 1 were involution 
forma which had lost their acid-fast property. From 
Kahn’s recent work, 8 it would appear that these 
granules were the precursors of numerous young or¬ 
ganisms. Recently Dreyer and Vellum 8 reported the 
cultivation of a non-aoxd-fast strain of human tu¬ 
bercle bacilli which showed optimum growth at the 
bottom of veal peptone bouillon medium. These or¬ 
ganisms were fully virulent. 

In this communication we desonbe a non-acid-fast, 
almost a virulent type of organism which has much in 
common with the acid-fast strain from which it was 
isolated. 

A two-months-old culture of H-37 strain of human 
tubercle bacilli developed a group of yellow-orange, 
chromogemc colonies in the midst of other normal- 
appearing eolomes These chromogemc colonies ap¬ 
peared to have the same morphological characteris¬ 
tics as the known acid-fast ones surrounding them. 
They were made up of numerous non-acid-fast rods 
and granules and were Gram-positive There were 
also present a few acid-fast rods and granules, and 
some of the non-acid-fast rods contained from one to 
three acid-fast granules. 

Three subcultures were made at different times 
from the original eolomes. The cultures grew rap- 

4 Formerly Agronomist, now Senior Ecologist, Inter- 
mountain Forest and Range Experiment Station, U. S. 
Forest Sendee. 

1 H. Much, fieitr. a Klin. d. Tnbere., 8, 85, 1007. 

•if. Kahn, A mar. Bee Tubirc , 80, 150, 1088 

•«. Dreyer and B, L. Vollum, Lancet, 220,1015, 1081. 
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idly, attaining a growth in ten days Dur¬ 

ing the first five days they were first yellow-white, 
then yellow, and by the tenth day they were a deep 
orange eolor Each o£ these subcultures had the gen¬ 
eral morphological characteristics of the acid-fast 
group They were composed of numerous rounded 
colonies, and occasionally one or more of these was 
piled on one another The edges of the growth were 
usually smooth and at times became indented as the 
growth progressed The staining characteristics 
were the some as the original colonies Dilution cul¬ 
tures were made to obtnin single colonies After 
dilution growth appeared m two days This was in 
the form of white, rounded colonies which did not 
start to assume the yellow color before the fourth or 
fifth day By the tenth day they had attained a max¬ 
imum growth and a deep orange color The rounded 
colonies, by the third or fourth day, showed from two 
to five lobulations which gave the appearance of divid¬ 
ing starfish eggs None of these showed the crusting 
projections found in many of the colonies of the acid- 
fast group All appeared on the surface of the me¬ 
dium and did not cause lysis of it By the end of the 
sixth week each colony had developed a fine, veil- 
like growth, orange m color about its base These 
were very similar to those seen about the bases of 
many Bingle colonies of acid-fast organisms At the 
tenth day, sixth week and third month the organisms 
stained the same as those of the original colonies, 
except that there were fewer acid-fast rods to be 
found 

The organism grew easily and rapidly on blood 
agar, it made almost a complete growth m five days, 
and showed no further growth after ten days On 
this medium it had lost its chromogemc power and 
appeared as dirty white, slightly heaped-up colonies. 
Often these had a moth-eaten appearance and irregu¬ 
lar borders They had about the same appearance 
on plain agar, although some piled up m clean white, 
rounded groups On these media they were entirely 
non-acid-fast and were of a cocooid, granular type, 
slightly larger than ordinary cocci, although a few 
rods the size of acid-fast organisms still were present. 

The organism gave a luxuriant growth on Long's 
medium It formed a pellicle on which rounded, 
granular, light-orange colonies developed Many of 
these granular colonies sank to the bottom of the 
flask, but others developed in their place on the pel¬ 
licle These again were almost wholly non-acid-fast 
rods, although a few acid-fast granules were present, 
The growth was less luxuriant on plain and dextrose 
broth, and m these two types of medium it was found 
at the bottom of the tube as a dirty white precipitate. 
Growths of this sort were made up of the non-acid- 
fast, coocoid granular organism. 


Five guinea-pigs were inoculated with suspensions 
of the second generation of the chromogemc organ¬ 
ism. Each pig was given \/50 of 1 mgm subcu¬ 
taneously m the right groin Four weeks after this 
inoculation, all were in excellent condition and were 
reinoeulated with 1 mg of the same culture This 
was again given subcutaneously in the right groin 
Of these five animals, two at autopsy had no 
demonstrable tuberculosis The other three had 
caseous nodes at the sites of inoculation and varying 
numbers of tuberculous leBions in Bpleens, livers and 
lungs Acid-fast rods were demonstrated in smears 
from the caseous material, as well as m smears of 
the affected organs The amount of tuberculosis each 
animal had was much less than would be expected 
following a much smaller dose of our parent strain 
of H-37 human tubercle bacilli 
We believe that this organism is a non-acid-fast 
mutant of our strain of H-37 human tubercle bacilli 
Although chromogemc, it maintains cultural charac¬ 
teristics similar to the acid-fast group when grown 
on special media Its growth on simple media is com¬ 
posed almost entirely of non-aoid-fast granules 
Granular forms may be the primary type of organ¬ 
isms of the acid-fast group, with the chromogemc 
organism as an intermediate phase, and the acid-fast 
bacillary forms the typical, well-known varieties. 

We also have evidence that sterile Berkefeld fil¬ 
trates of cultures of the chromogemc organism will 
cause normal cultures of human and bovine tubercle 
bacilli and timothy grass bacilli to lose their acid- 
fastness and grow as forms similar to the coocoid 
granular type of the chromogemc mutant 

Franklin R Miller 

The Laboratories or the 
Rockefeller Institute for 
Medical Research, 

New York 
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A HUNDRED YEARS OF EVOLUTION' 

By Professor E B POULTON 

HOPE PROFEfeSOR OF ZOOLOGY, UNIVERSITY Of OXFORD 


Thinking over the subject of this address, I have 
been encouraged by a metaphor gi\en me by Oliver 
Wendell Holmes at a delightful dinner of the Boston 
Saturday Club in January, 1894—“Memory in old 
age is a palimpsest with the records beneath standing 
out more clearly than those above” And, indeed, 
memories of my first British Association, at York in 
1881, are clearer than those of many in later yeais 
It was a great meeting, as befitted the fiftieth anni¬ 
versary, and nearly every sectional president had been 
a president of the association It also marked a 
turning-point in evolutionary controversy, being, I 
believe, the last meeting at which opposition was 
offered to evolution as apart from its motive cause 
or causes From 1881 onwards the battles in this 
section have been over Lamarckism and natural selec¬ 
tion and their factors, especially heredity, over the 
size of the steps and the rate of progress Evolution 

1 Address of the president of Section D—Zoology, 
British Association for the Advancement of Science, 
London, September, 1931* 


itself has been generally accepted It was different 
at York m 1881 Dr Wright's indignation, when the 
reptilian affinities of Archeopteryx were explained 
in the geological section, was stirred by the hated 
doctrine which gave meaning and life to the demon¬ 
stration I well remember, too, how Professor O C 
Marsh, discussing one of the meetings in this section 
with a young and inexperienced naturalist, said that 
he had felt rather anxious about the way in which 
his paper on the Cretaceous toothed birds of America 
would be received by the president, Sir Bichard Owen 
His fears were, however, groundless, and all was well 
The difference between the controversies raised in 
the first and the second of these half-oentunes of 
evolution reminds us that long before Darwm saw his 
way to an explanation of evolution he was satisfied 
that evolution was a fact, reminds us, too, that we 
are celebrating another great centenary, for he sailed 
in the Beagle on December 27, 1831, thus entering 
upon the five years’ voyage which, in his own words, 
“toas by far the most important event in my life, and 
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has determined my whole career"—the voyage which 
provided him with the evidence that evolution ia a 
fact The idea of natural selection as a motive cause 
did not come to him until October, 1838, just two 
years after his return 

The independent discovery and publication of the 
principle of nutural selection by Dr W C Wells* in 
1818 and by Patrick Matthew in 1831 followed a very 
different course, for neither of these men realized the 
significance of the idea which had come to him Wells 
wrote that he had ventured to expound it, “though at 
the hazard of its being thought rather fanciful than 
just," and Matthew half apologizes for the amount of 
space which has been taken from his mam subject 
He was, nevertheless, anxious to claim credit when, 
twepty-mne years later, the importance of the discov¬ 
ery was revealed to him in the Gardener’s Chronicle 
reprint of the Times review of the “Origin,” the re¬ 
view of which Huxley said, “I wrote it, I think, faster 
than I ever wrote anything in my life" It is interest¬ 
ing to speculate upon what might have happened if 
the author had called his book “Arboriculture and 
Naval Timber” instead of the more severely technical 
“Naval Timber and Arboriculture”, for, with the 
former title, the work might well have been consulted 
by Darwin who would have been led by the table of 
contents to discover its significance 
Robert Chambers’ “Vestiges of the Natural History 
of Creation,” which appeared in 1844, undoubtedly 
Includes illuminating thoughts far m advance of the 
tune Thus, more than once, the author writes of 
organic life “pressing in” when suitable conditions 
arose, “so that no place which could support any form 
of organic being might be left for any length of time 
unoccupied,” and he also speaks of withdrawals when 
the appropriate conditions pass away. Then, too, 
Anton Dohrn’s “Functionswechscl” is foreshadowed 
m the conclusion that “organs, while preserving a 
resemblance, are often put to different uses For 
example the ribs become, in the serpent, organs of 
locomotion, and the snout is extended, m the elephant, 
into a prehensile instrument 99 And, contrasted with 
this, the author points to the performance of the same 
functions by “organs essentially different,” and then 
to the consideration of rudimentary structures and 
the recognition that “such curious features are most 
conspicuous in animals which form links between 
various classes 99 Of great interest, too, is the forcible 
rebuke administered to those who maintain that an 
animal origin for man is a degrading thought 

* Wells, like Matthew and Chamber!, was a Scotsman 
He was born (May 1757) of Scottish parents in Charles¬ 
town, South Carolina In the troubled times preceding 
the Declaration of Independence his father, to quote his 
own words, “obliged me to wear a tartan coat, and a 
blue Scotch bonnet, hoping by these means to make me 
consider myself a Scotchman. The persecution I hence 
suffered produced this effect completely. 11 


It was a credulous age and we need not be aston¬ 
ished at the author’s belief in a spontaneous, or as 
he preferred to call it, “aboriginal," generation of 
clover in waste moss ground treated with hm% and 
hia opinion that an explanation based on the presence 
of dormant or transported seed was “extremely un¬ 
satisfactory" , or, again, his acceptance of the hypoth¬ 
esis, held by some authorities at the tune, that para¬ 
sitic entozoa were produced from “particles of 
organised matter” within the host, such a development 
being, he considered, “in no small degree favorable to 
the general doctrine of an organic creation by law" 
The authorship of the “Vestiges" was revealed in 
Alexander Ireland’s introduction to the 12th edition, 
published in 1884, thirteen years after Chambers’ 
death The secrecy appears to have been mainly due 
to a rule, laid down in the Chambers’ publishing busi¬ 
ness, that “debatable questions in polities and theol¬ 
ogy" should be avoided 

I have devoted some little time to the “Vestiges," 
which I think has hardly received its due, although 
Darwin fully acknowledged its importance in prepar¬ 
ing many minds for a belief m evolution We know, 
too, that the author warmly supported the Darwinian 
cause in the controversy which arose over the “Origin," 
and that it was his advocacy which rendered possible 
the great encounter at Oxford in 1860, for when 
Huxley told him that he did not mean to attend the 
meeting of the section on June 30—“did not see the 
good of giving up peace and quietness to be epis- 
copally pounded,” “Chambers broke into vehement 
remonstrances, and talked about my deserting them 
So I said, ‘Oh 1 if you are going to take it that way, 
I’ll come and have my share of what is going on ’ ” 
And after the meeting, J R Green wrote to his col¬ 
lege fnend, Boyd Dawkins—“I was introduced to 
Robert Chambers the other day and heard him chuckle 
over the episcopal defeat" 

Owing to the kindness of Lady Boyd Dawkins and 
Dr Leonard Huxley, I am able to print a very inter¬ 
esting and hitherto unpublished letter in which Hux¬ 
ley confirmed the well-known description of the debate 
given by Green 

4 Marlborough Place, 

Abbey Road, NW 

June 11, 1883 

My dear Boyd Dawkins, 

Many thanks for the extract from Green’s letter His 
account of the matter appears to me to be accurate in 
all essentials, though, of course, I eon not be sure of 
the exact words that were used on either side 
It is curious that your letter should have reached me 
this morning, when in a couple of hours I shall start for 
Cambridge for the purpose of delivering the Rede Lec¬ 
ture on the subject of ” Evolution.” I should not have 
chosen this topic of my own mere motion. But I found 
that nothing else would satisfy the expectations of Gam* 
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bridge! Truly “the whirligig of time brings its re* 
vesgea.” 

X am, 

Yours very sincerely, 

T H Huxuev 

Robert Chambers* work appears to have provided 
the stimulus which led to the preparation of an inter¬ 
esting and surprising manuscript* by the younger J 
Soarles Wood It was found by my friend, Sir 
Sidney Harmor, among his father’s papers, and bears 
a note, dated 1866 and signed J S W, Jr, stating that 
it “was written about 1848 or 1840 and the pencil 
alterations made at the time ” The paper, however, 
bearing a water-mark of 1850, supplies a rather com¬ 
forting correction, for the author was not born until 
1830, and at eighteen or nineteen must have been a 
very precocious youth to have written such a manu¬ 
script Searles Wood, who was a great admirer of 
Lamarck, was evidently stirred by the immense success 
of the “Vestiges” and doubtless especially by the 
statement that the hypothesis of the French naturalist 
“deservedly incurred much ridicule, although it con¬ 
tained a glimmer of truth ” The manuscript is, how¬ 
ever, far more than a defense of Lamarck it contains 
powerful arguments in favor of evolution, based upon 
the very grounds which convinced Darwin himself— 
the “wonderful relationship in the same continent be¬ 
tween the dead and the living,” and between island 
species, especially in the Galapagos, and those of the 
nearest continental area It will be remembered that 
Darwin’s pocket-book for 1837, referring to this very 
evidence, contains the words, “These facts (especially 
latter) origin of all my views” At the side of a 
page on which the argument on island life is devel¬ 
oped, Searles Wood had noted—“When I wrote this, 
Mr Darwin had not broached his hypothesis and was 
not known to be any other than a believer m creation 
J.SW Jr 1866” Darwin’s “Journal" was first 
published in 1839, the second edition m 1845, but 1 
have not heard of any reader except Searles Wood 
who recognised, before the appearance of the Darwin- 
Wallaoe Essay and the “Origin,” that organic evolu¬ 
tion was an irresistible conclusion from the facts 
recorded by the author Other important arguments, 
brought forward in the manuscript, will, I am sure, 
be read with the utmost interest when it appears in 
the Linnean proceedings 

A curiously interesting event m 1858, the year of 
the Darwin-Wallace Essay, was the appearance of 
“Omphalos,” so well described, with the eager expec¬ 
tation and bitter disappointment of its author, in Sir 
Edmund Gome’s “Father and Son ” It is unnecessary 

a Presented by Sir Sidney Hamer, F.R.S, to the Lin- 
neon Society of London, It is hoped that the manuscript 
*411 be published in the Proceedings of the Society when 
the rather difficult teak of editing has been completed. 


to repeat on this occasion the often told and never-to- 
be-forgotten story of the Joint Essay and the Linnean 
Society’s celebration of its fiftieth anniversary, when 
Wallace protested m noble and inspiring words 
against the undue credit which he considered had been 
allotted to him for his share in the discovery of natural 
selection—a discovery brought to him, as it was 
brought to Darwin, by the reading of Malthus “On 
Population ” 

The effect of the Darwin-Wallace Essay upon Canon 
Tristram and the appearance, a few weeks before the 
“Ongin,” of his paper on the ornithology of the 
Sahara was brought before this section by Professor 
Newton at Manchester in 1887, and by the author 
himself at Nottingham in 1893 It is, however, desir¬ 
able to emphasize its significance afresh in view of 
recent attempts to throw doubt on the value of con¬ 
cealing coloration m desert arcus Tristram was led 
to a belief in natural selection when he read the Essay 
in the light of a recent experience of many months 
m the Algerian Sahara, where he had observed that 
“the upper plumage of every bird, and also the 
fur of all the small mammals, and the skin of all the 
Snakes and Lizards, is of one uniform isabellmo or 
sand colour,” and had come to realize the absolute 
necessity for the vast majority of the species to be 
thus conoealed upon the uniform surface of the desert 
Precisely the same necessity had been recognized in 
South Africa nearly half a century earlier by Burchell, 
when he observed the protective resemblance of a 
Mesembryanthemum and a grasshopper to pebbles, 
and the defensive value of thorns and acrid secretions 
in a bare dry country “where every juicy vegetable 
would soon be eaten up by the wild animals.” 
Burohell’s mention of plants with an “aend or poison¬ 
ous juice” suggests the meaning of the conspicuous¬ 
ness of the relatively few black, slow-moving insects 
which have been thought to throw doubt upon the 
whole theory of protective coloration in the desert. 
The problem is complex and the struggle for existence 
is waged in many ways, important among them being 
the physiological adaptations by which the imperative 
need for moisture is satisfied—a subject on which 
much light has been thrown by P A Bnxton 

Coining now to the meetings of the British Associa¬ 
tion and of this section in the second half-century, 
we are naturally led to the discussion, “Are Acquired 
Characters Hereditary f” at Manchester in 1887, when 
Weism&nn, Ray Lankester, Hubrecht and many others 
spoke; and to the same subject at Newcastle in 1889 
when Francis Galton and Fairfield Osborn, our wel¬ 
come guest to-day, took part in the debate. 

It was only natural that Wwsmann’s conclusions 
should rouse intense opposition, for they undermined 
the foundations on which so much evolutionary theory 
had been erected. I remember Sir William Turner’s 
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words at one of our meetings about ibis time—“Who¬ 
ever believes that acquired characters are not trans¬ 
mitted looks upon life with a single eye”—not in the 
Biblical sense, but implying monocular vision, also 
Lawson Tait’s dogmatic statement at a meeting of 
the Midland Institute at Oxford in 1890, that a be¬ 
liever in Weisinann’s conclusion “says that the sun 
shines black ” One result of the new doctrine—the 
collapse of Herbert Spencer’s “Synthetic Philosophy,” 
so largely built upon Lamarckian principles—was 
especially distressing to those who remembered a 
beneficent power in teaching the world to think, 
remembered, too, what it had done for themselves in 
earlier years But not all naturalists were startled 
and amazed when Weismann “awoke us from our 
dogmatic sleep” I well remember Ray Lnnkcster’s 
reply when I first mentioned the subject to him—“1 
believe Weismann is right I have always doubted 
the statement that acquired characters are transmit¬ 
ted ” And his two old Oxford fnends, H N Moseley 
and Thiselton-Dyer, were also ready to follow Weis¬ 
mann from the first Two sayings of Weismann may 
be recalled here—how the “Continuity of the Genn- 
plasm,” the theory which first led him to doubt the 
accepted views on heredity, came to him when he dis¬ 
covered that “there was something which had to be 
carefully preserved” throughout the development of 
a hydrozoon, viz, that unexpended portion of the 
parental germ-cell which will give rise to the germ- 
cells of the offspring Shielded and “carefully pre¬ 
served” as was this earner of hereditary qualities, 
how improbable was the conclusion, that it would be 
effected by the happenings in distant parts of the 
organism, how doubly improbable the supposition 
that the effect would reproduce the result of these 
happenings in the offspring All this is, of course, 
well known, but it is interesting to recall it as told 
by Weismann himself His other remark was to the 
effect that if acquired characters could bo transmitted, 
we should not be obliged to search for the evidence 
It would have been obvious everywhere 
Although, as my friend and colleague, Professor 
Goodrich, has wntten—“these conclusions of Weis¬ 
mann are the most important contribution to the 
science of evolution since the publication of Darwin’s 
“Origin of Species,” 4 it was soon realized that the 
statement of the problem required revision and that 
Weismann’s terms “Blastogemo” and “Somatogenic” 
were inaccurate, for the germinal or inherent charac¬ 
ters are no less dependent on external causes than 
the somatie or acquired characters This criticism 
was developed by Adam Sedgwick in his address to 
this section at Dover in 1899 and by Goodrich at Edin¬ 
burgh in 1921, also, between these two addresses, by 

< "Living Organisms," Oxford, pp 50, 51, 1024 


Arehdall Reid. Furthermore, m the spring of 1890, 
when I was giving a course of university extension 
lectures on “Evolution and Heredity” at Gresham 
College, the same idea was expressed in an answer 
wntten by one of the students I was very fortunate 
in my audience, which included Professor A G Tans- 
ley, F R 8 , Wilfrid Mark Webb and W Platt Bali 6 
The last-named student, in one of his answers, wrote 
to the following effect, if I may trust a memory of 
over forty years—“Acquired characters are due to 
external causes acting upon inherent potentialities, 
inherent characters are due to inherent potentialities 
acted upon by external causes” The distinction, 
which seems at first sight difficult and confusing, is 
very clearly shown by a simple diagram given by 
Professor Goodrich,* 1 who considers that the expression 
“acquired character” should be dropped Its history 
is, however, so interesting—Erasmus Darwin (1794), 
Lamarck (1809), Prichard (1813)—and its use still 
so general that we may hope for its continuance, con¬ 
sidering especially the vital importance m every-day 
life of the facts which it describes It is difficult to 
imagine Johannsen’s term—“phenotype”—replacing 
it in discussing the problems of education or crime 
In mentioning the name of the illustrious anthro¬ 
pologist, James Cowles Prichard, I may remind the 
section that the non-transmission of acquired charac¬ 
ters was maintained by him m the second edition 
(1826) of his great work, “Researches into the Physi¬ 
cal History of Mankind ” T I have recently studied 
the first edition (1813) and find that the same conclu¬ 
sion was affirmed at this earlier date Thus, on page 
195, the author states, “the changes produced by 
external causes m the appearance or constitution of 
the individual, are temporary, and in general acquired 
character are transient and have no influence on the 
progeny ” Again, on page 232, arguing that age-long 
exposure to heat did not cause the dark color of 
tropical races, he continues “and this fact is only an 
instance of the prevalence of the general law, which 
has ordamed that the offspring shall always be con¬ 
structed according to the natural and primitive con¬ 
stitution of the parents and therefore shall inherit 
only their connate peculiarities and not any of their 
acquired qualities”—a very remarkable statement to 
find in a book published eighteen years before the first 
meeting of the British Association I must also 
mention on this occasion the paper 9 contributed to 

o Author of 44 The Effect of Use and Disuse," "Nature 
Senes," London The excellent term "Use-inheritance" 
to signify "the direct inheritance of the effects of use 
and disuse in kind," was suggested in this book 
e Ibid , p 54 See also p 62, n 1 
t Science Progress, April, 1897 Reprinted in Essays 
on Evolution, Oxford, 1008 
s Abstract of a Comparative Eevtew of Philologiodl 
and Physical Researches as Applied to the History of 
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the second meeting at Oxford in 1832, m which 
Prichard contends, in opposition to Cuvier, “that the 
various tribes of men arc of one origin ” 

The rediscovery of Mendel’s work-epoch-making 
although the birth of the epoch was long delayed— 
produced an immense effect on the papers and discus¬ 
sions in this section Much of the controversy in the 
first and second decades of this century arose out of 
the belief that only large variations—or os they were 
called, “mutations,” using an old word with a new 
meaning—are subject to Mendelian inheritance, and 
to the related belief that small venations are not 
inherited at all But towards the end of this period 
the foundations of the controversy vanished, for as 
Professor H S Jennings 0 pointed out in 1917, the 
work of W E Castle and T II Morgan proved that 
the smallest characters are hereditary, so that “the 
objections raised by the mutatiomsts to gradual change 
through selection arc breaking down as a result of 
the thoroughness of the mutatiomatfi’ own studies ” 
To give a single illustration--'between a red-eyed and 
a white-eyed fruit-fly ( Drosophila ) seven gradations 
of color intervene, each of them “heritable m the nor¬ 
mal Mendelian manner ” Furthermore, in the middle 
member of this series, “Bridges has found seven modi¬ 
fying factors, each of which alters its intensity and 
gives nse to a secondary grade of color Now each 
[all] of these modifying factors are described ‘specifi¬ 
cally as mutations, as actual changes in the hereditary 
material 1 ” The author finally concludes that “Evolu¬ 
tion, according to the typical Darwinian scheme, 
through the occurrence of many small variations and 
their guidance by natural selection, is perfectly con¬ 
sistent with what experimental and paleontological 
studies show us”, indeed, it appears to lnm to be 
“more consistent with the data than does any other 
theory,” a conclusion confirmed by Dr R A Fisher’s 
recent work, “The Gcnetical Theory of Natural Selec¬ 
tion ” Mendelian heredity also provided an effective 
answer to a difficulty by which Darwin had been 
greatly troubled—the supposed “swamping effect of 
intercrossing” on which Fleemmg Jenkin had written 
a powerful article 10 Moreover, it can not be doubted 
that Mendelian research, by demonstrating the para¬ 
mount importance of germinal qualities, played a 
great part in promoting the general acceptance of 
Weismann’s teaching. 

A mistaken belief prevailed in the early years of 
the Mendelian redisco very that a new theory of evolu- 

tke Human Species The abstract occupies fifteen pages 
of B A Reports, vol i (Including the first two meetings) 

Joum, Washington Acad Set, vol vii, No 10, p 281, 
May 19,1917 , American Naturalist, vol h, p 301, May, 
1917 The statements here reproduced are quoted from 
a brief summary of these two papers in Proc, Ent. 8oo 
Lond., 1917, p. Ixxxv 

™ North British Review, June, 1887 


tion had been revealed to the world and that Darwin¬ 
ism had been abandoned The true position was 
emphatically stated by Miss E R Saunders at the 
Cardiff Meeting in 1920—“Mendel ism is a theory of 
heredity, it is not a theory of evolution.” 

I need not dwell upon the paleontological evidence 
for continuous evolution, as Professor Osborn is here 
and we shall soon have the pleasure of listening to 
one who can tell us of the conclusions to be inferred 
from the matchless record of past ages in the great 
museum of which he is the director 

The important subject of geographical races or 
subspecies will be discussed next Tuesday, and I will 
now only refer to the splendid work of the Tnng 
Zoological Museum under the guidance of Lord 
Rothschild, Dr Hartert and Dr Jordan, and the con¬ 
clusions published m their journal m 190 1 11 “Geo¬ 
graphical varieties represent various steps in the 
evolution of danghter-species”, and “whoever studies 
the distinctions of geographical varieties closely and 
extensively, will smile at the conception of the origin 
of species per saltum ” 

The age of the earth, as estimated by Lord Kelvin 
and Professor Tait, was one of Darwin'B “sorest 
troubles ” “I should rely much on pre-Silurian times,” 
he wrote m 1871, “but then comes Sir W Thomson, 
like an odious spectre” Lord Salisbury’s treatment 
of this subject in his address at Oxford in 1894 will 
be remembered by many Entirely accepting the fact 
that Darwin had “disposed of the doctrine of the 
immutability of species,” he ridiculed the demands 
which evolution by natural selection makes upon the 
bank of time “Of course if the mathematicians are 
nght, the biologists can not have what they demand 
If, for tho purposes of their theory, organic life must 
have existed on the globe more than a hundred million 
years ago, it must, under the temperature then pre¬ 
vailing, have existed in a state of vapor The jelly¬ 
fish would have been dissipated in steam long before 
ho had had a chance of displaying the advantageous 
variation which was to make him the ancestor of the 
human race” I venture to refer to this difficulty, 
although a difficulty no longer, because it provides a 
good illustration of the help which so often comes 
to us at these meetings, and also recalls a vigorous 
personality, our kindly treasurer for many years, Pro¬ 
fessor John Perry. Walking together on the Sunday 
of the Leeds Meeting in 1890 he explained to me the 
evidence on which Thomson and Tait had relied, and 
said that he believed the argument founded on the 
cooling of tho earth to be sound. When, however, he 
heard Lord Salisbury’s address four years later, and 
decided to re-examine the evidence, he soon discovered 
that an important consideration had been overlooked. 

11 Nov Sool, vol x, p 492, 1908 
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With his kind help I chose this subject, together with 
the biological evidence for the age of the habitable 
globe, for my address at Liverpool in 1896 In the 
following year as we were traveling across Canada 
after the Toronto meeting and the chance of collecting 
insects for a few minutes at each Btation oould not be 
resisted, Lord Kelvin said to his wife “My dear, I 
think we must forgive Poulton for thinking that the 
earth zs so very old when he works so hard in one day 
out of all the endless millions of years in which he 
believes l” A quarter of a century later “The Age of 
the Earth” was the subject of a joint discussion at 
Edinburgh, when the Thomson-Tait limitation of time 
was abandoned in consequence of researches on radio¬ 
activity 

We now come to biological criticisms of evolution 
by natural selection, especially thoBo urged by my 
fnend Sir John Farmer m Ins presidential address 
to the botanical section at Leicester in 1907, 12 and 
concisely restated in 1927 18 In the latter publication 
the theory of evolution as it was held forty years ago, 
and, I may add, very nearly as it is held to-day, was 
described as “the notion that the basis of evolutionary 
change in living forms lay in the gradual summation 
of almost imperceptibly small variations, and that, in 
fact, specific change mms attributable to selection and 
accumulation of these small variations as the result of 
environmental conditions” Except for the implied 
restriction of selection to “almost imperceptibly small 
variations,” the statement appears to express fairly 
the opinion of many believers in natural selection at 
the centenary of the British Association One mam 
criticism of this belief was that it led to “the facile 
teleology, which, like a noxious weed, had overgrown 
the solid framework of evolutionary doctrine ” But 
this was not a necessary nor, in my opinion, a com¬ 
mon result of the evolutionary beliefs of those years 
Let me give two examples of teleological interpreta¬ 
tions offered forty years ago, interpretations which 
are anything but “noxious weeds,” being extremely 
interesting in themselves and pointing directly to 
further researches and a further strengthening of the 
“solid framework ” 

On his return from a visit to Ceylon and Southern 
India in 1889 and 1890 Sir John Farmer gave at 
Oxford a most interesting lecture on his experiences 
I recall two of his observations which have always 
seemed to me most illuminating One concerned a 
Loranthusy which is so successful that it threatens the 
very existence of certain introduced trees It possesses 
a viscid fruit which adheres to stem and leaves, then 
from the seed the embryo puts out a sucker borne at 

w An answer to the criticisms in this address appeared 
in the Introduction to Essays on Evolution , Oxford, p 
xhv, 1908 ' r 

**Proe Mop Boo, B, vol 101, pp i, ii f 1927 


the end of a rather thick stalk which curb down and 
fixes itself to anything it touches. The stalk then 
straightens and the fruit, containing the germinating 
seed, is borne aloft If, however, as he believed, the 
sucker becomes attached to an unsuitable surface, the 
stalk bends over again and makes another attempt 
to reach a living structure which can be penetrated, 
and if this fails the process continues, causing the 
fruit to travel in search of favorable opportunities, 
naturally denied to those which he often saw thickly 
covering the telegraph wires in the Nilgin Hills 14 

The second observation was made upon flowering 
plants which depend for crosB-fertilization on insect- 
visitors and the honey which attracts them Such 
flowers are well known to be robbed by insects which 
bite their way in and steal the honey without doing 
their work Now Sir John Farmer observed that in 
certain species this difficulty was met by the develop¬ 
ment, on the outside of the flower, of special glands 
attractive to a bodyguard of ants so that the lacy 
visitors would be compelled to seek the proper en¬ 
trance and the thieves driven away. This observation 
has always seemed to me especially significant, as 
showing how the simple operation of natural selection 
may simulate a rather elaborate process of reasoning 
We may wonder whether it would have satisfied the 
zoologist of whom Darwin wrote to Lyell “Dr Gray 
of the British Museum remarked to mo that 1 selection 
was obviously impossible with plants! No one could 
tell him how it could be possible!' And he may now 
add that the author did not attempt it to him!” 

But if either or both of these interpretations should 
be disproved, if the ants in these and other analogous 
associations should be shown, as some believe, to be 
parasites doing no useful work for the plant-—what 
then f Well, once again hypothesis will have played 
a fruitful part in stimulating and guiding research 

An often repeated objection to natural selection » 
the difficulty or impossibility of accounting for the 
earhest stages of useful structures It is, of course, 
unwise to attempt an explanation of an unknown 
origin We can only await further discoveries, and 
oftentimes admit that there is little hope of success 
But the difficulty is frequently completely met by 
Anton Dohm's principle of “change of function/’ A 
new fauction is often taken over by an organ adapted 
to perform another, the two at first overlapping and 
the younger gradually supplanting the older. The 
various uses of vertebrate limbs supply a good illus¬ 
tration 

Another valuable principle, working in association 
with Anton Dohm’s, is the “Organic Selection” of 
Mark Baldwin, Lloyd Morgan and Fakfldd Osborn. 
The power of individual adaptability “sets as the 

u My friend has Madly refreshed my memory on Stine 
of the details. 
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times m which the needed inherent variations are not 
forthcoming ” But this power of adaptability is itself 
a product of selection “The external forces which 
awake response in an organism generally belong to 
its inorganic (physical or chemical) environment, 
while the usefulness of the response has relation to 
its organic environment (enemies, prey, etc ) Thus 
one set of forces supply the stimuh which evoke a 
response to another and very different set of forces ” 1B 

What other theories of evolution have been offered 
to us by those who would reject or limit the power 
of natural selection t Some of them have been men¬ 
tioned by a writer in a recent number of Nature 10 — 
“orthogenic variations,” “established organic architec¬ 
ture,” “metabolic routine,” “laws of growth” and 
“conditions of organic stability ” Others were named 
in Sir Peter Chalmers Mitchell’s Huxley Memorial 
Lecture in 1927, and 1 agree with his description of 
them as a “brood of imaginary vital forces, gods 
placed m machines to account for modes of working 
we do not understand”, although, m many instances, 
some supposed manifestation of an internal develop¬ 
mental force receives a ready explanation along the 
lines suggested by H W Bates in his classical 
paper 1T 

The operation of selecting agents, gradually and stead 
ily bringing about the deceptive resemblance of a species 
to some other definite object, produces the impression of 
there being some innate principle in species which causes 
an advance of organization in a special direction It 
seems as though the proper variation always arose in 
the species, and the mimicry were a predestined goal 
[Then, after mentioning other suggested hypotheses, he 
concludes that all are] untenable, and the appearances 
which suggest them illusory Those who earnestly desire 
a rational explanation, must, I think, arrive at the con 
elusion that these apparently miraculous, but always 
beautiful and wonderful, mimetic resemblances, and 
therefore probably every other kind of adaptation in 
being *,« are brought about by agencies similar to those 
we have here discussed 


The writer in Nature who marshalled his array of 
supposed developmental forces contrasted with them 
“the old nightmare view of evolution as a chapter of 
Occidents.” Well, a nightmare is not uncommon as a 
result of imperfect digestion 1 
The concluding section of the address will be almost 
entirely devoted to recent work with a direct bearing 
on Darwinian evolution—the researches upon mimicry 
and allied subjects undertaken by a band of brother 


15 Poulton in Free. American As* ©c. for Adv 8oi , vol 
ritvi to. 241. 1827. 

»m 1ST, p. 479, March 28, 1981. 
l*JS****' Linn. 800 Land., vol. xxiii (1962), Pfc m 
C XII , 814. 

f the purpose of this address. 


naturalists widely scattered over the world. My 
greatest scientific interest and delight have been found 
in this work, and to it for nearly fifty years all avail¬ 
able tune has been given The preparation fees far 
back in childhood, for my earliest memories are of 
living insects, and then at a fortunate period I read 
Professor Raphael Meldola’s translation, with his 
valuable notes, of Weismann’s “Studies in the Theory 
of Descent” He soon became my dear friend, and 
for nearly a quarter of a century I relied “probably 
even more than I am myself aware upon his sympathy 
and help W1 * 

I would uBk any naturalist who feels inclined to 
criticize the amount of space given to insect-mimicry 
ui this address, to remember the words of II W Bates 
—“The process by which a mimetic analogy is brought 
about in nature is a problem which involves that of 
the origin of all species and all adaptations” 20 

The evidence for evolution by natural selection to 
bo briefly described u> in large part associated with 
the name of Fntz Muller, the illustrious Qerman 
naturalist of whom Sir Francis Darwin wrote—“The 
correspondence with Miiller, which continued to the 
close of my father’s life, was a Bource of very great 
pleasure to him My impression is that of all his 
unseen friends, Fntz Muller was the one for whom 
he had the strongest regard Mari These words enable 
us to realize the special value and interest of Darwin's 
letters to Fritz Muller, the noble gift which the Bntish 
Association has received within the last few months 
from Professor Fairfield Osborn 

Many of Fritz Muller’s letters on insect mimicry and 
allied subjects were sent by Darwin to Professor Mel- 
dola, who communicated the observations to the Ento¬ 
mological Society of London, 22 of which he was an 
honorary secretary 

Whenever I have brought some striking example of 
insect mimicry to Sir Ray Lankester, my dear fnend 
and the fnend of many here, his comment was always 
the same—that it was a convincing proof of evolution 
by natural selection, and that he was unable to under¬ 
stand how any naturalist could come to a different 
oonelusion And yet, as we know, many have done 
so and probably many do so still, I hope, therefore, 
that it may be interesting and perhaps convincing to 
some unbelievers to refer to the two plates recently 

« *t Essays on Evolution,” p ix Thu work is dedi¬ 
cated to Raphael Meldola. 
fill. 

** "Life and Letters of Charles Darwin,” London, vol. 
Ui, p 87, 1887 

**Darwin’s letters to Meldola, including ten referring 
to Frits Mtiller, are printed in “Charles Darwin and the 
Theory of Natural Selection,” Poulton, London. 1896 
The originals, with many of F, Miiller’s letters, were 
^nenM by Professor Meldola to the Hope Library, 
Oxford TJniv. Museum, 
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published in the Transactions of the Entomological 
Society 38 

The moth model and butterfly mimic, beautifully 
illustrated on plate XIV, really speak for themselves, 
but it must be explained that the resemblance between 
the patterns is much closer on the upper surface of 
the wings than on the under, that the orange patch 
evidently becomes a conspicuous warning mark 
(aposeme) m which the position of rest when the 
insects hang with drooping wings and the under side 
of the body is uppermost, that the position of the 
mimic’s patch on the parts of the wings which cover 
the body and not on the body itself, as in the model, is 
evidence of selective elimination guided by the sense 
of sight, also that model and mimic fly together round 
the tops of trees, the former being much the com¬ 
moner I owe this most interesting example to my 
kind fnend, Dr Karl Jordan, of the Tnng Zoological 
Museum 

The second example, shown on plate XV, is of a m*y 
different kind, but I think equally interesting and con¬ 
vincing The oval yellow masses of silk spun on the 
outside of their cocoons by the caterpillars of the 
W African Bombycid moth, Norasuma kolga , closely 
resemble the cocoons constructed by Bracomd para¬ 
sites which have devoured a larva or pupa The 
appearance is, I believe, well known to nearly every¬ 
one and is especially common in the autumn, when 
the dead or dying caterpillars of the Large Garden 
White butterfly may be seen on walls and fences, 
bearing the yellow cocoons of the parasitic larvae 
which have destroyed them It has sometimes been 
thought that the ob)ect of the pretended Bracomd 
cocoons is to deceive the female Bracon in her search 
for caterpillars in which to deposit her eggs, but this 
is most improbable because these parasites are guided 
by other delicate senses in addition to sight, which 
perhaps is not employed for this purpose, above all, 
because the eggs which are the ultimate cause of 
parasitic cocoons like the pretended ones, would have 
been laid far back in the life of the victim It is 
probable that the conspicuous yellow color is advan¬ 
tageous to the parasites, lor the small cocoons are very 
tough and contain but a small amount of food A 
few experiments, perhaps a single one, would teach 
a bird that a cocoon bearing these yellow masses con¬ 
tains only a shrunken skin, and also that the yellow 
cases themselves arc not worth opening The yellow 
warning color is advantageous to the parasites “be¬ 
cause enemies are all the more readily discouraged 
from making attempts which would incidentally lead 

22 Trans Mnt Hoc Lond , vol htxix (pis xiv and xv, 
1931) The cost of reproduction has boon borne by the 
Fund for Promoting the Study of Organic and Social 
Evolution, presented to Oxford University by my dear 
friend Professor James Mark Baldwin* 


to the destruction of some of them Hence the obvious 
advantages conferred by false cocoons of parasites 
when mistaken for real ones” 24 This interesting 
adaptation was discovered by my old fnend, Dr W 
A Latnbom, 0 B E, who, a little earlier, had found 
another example in which the same deceptive resem¬ 
blance was brought about m a totally different way 
The cocoon of another West Afncan moth (Detlcmera 
anttnorn) he observed to be covered with little yellow¬ 
ish spheres so very like Bracomd cocoons that he 
kept them and watched for the parasites to emeige 
It was finally discovered that the “cocoons'* are spheres 
of hardened froth evacuated by the JMemcra cater¬ 
pillar and then attached with silk to the outside of 
its cocoon The late Mr G ¥ Leigh, of Durban, was 
similarly deceived by an allied East African species 
and threw a wav three or four cocoons, thinking they 
had been parasitized 

What interpretation can be suggested for adapta¬ 
tions such as these, except the selection and Accumu¬ 
lation of small variations7 And it is to be remembered 
that even in the mimetic butterfly of Plate XIV the 
associated instinct—the attitude assumed at rest—is 
an essential element m the resemblance, while in the 
construction of the lalse cocoons shown on Plate XV, 
the instinctive actions are nearly everything It is 
also to be remembered that these actions arc prophetic, 
destined for the protection of a future pupal stage 
This fact is so interesting and significant in its bear¬ 
ing on theories of evolution that I venture to bring 
before you two other especially striking examples, 
although, of course, prophetic activities are displayed 
by every caterpillar m spuming its cocoon or other¬ 
wise preparing for pupation 

The larva of an Afncan Tabanid fly (T biguttatus) 
lives and becomes a pupa m mud which, in the dry 
season, is traversed by cracks so wide that they would 
often expose the insect in its moBt helpless stage But 
Dr Lamborn discovered that the maggot has pre¬ 
pared for this danger It carves out a cylinder from 
the surrounding mud, making a line of weakness by 
means of a close spiral tunnel, then it enters just 
below the top of the cylinder and pupates in its 
center The pupa when mature bores its way through 
the hard mud covenng and the fly emerges. Dr 
Lamborn was led to his discovery by observing the 
tops of the cylinders, of about the size of a penny, 
often with the pupal shell protruding from the center, 
also by noticing that the cracks running in all direc¬ 
tions stopped short when they reached the cylinders. 
I feel sure that you will agree with the words written 
by Professor J M. Baldwin when he read the account 

94 Trans Mnt Hoe Lond, vol lxxix, p 397, 1931. 
This paper gives full references to all the observations 
here referred to in the description of pis xiv and xv, as 
well as others necessarily omitted. 
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of this instinctive behavior—“As to the discovery of 
Lamborn, it seems complete —one of those rare cases 
of a single experience being sufficient to establish 
both a fact and a reason for the factl It is beau¬ 
tiful ” Sfl 

The other observation is also of especial interest, 
being an arresting example of the attainment of the 
same end by a different and unusual means In leav¬ 
ing their cocoons some insects gnaw their way out, 
others make use of holes drilled by pupal Bpmes, as 
in the last-mentioned Tabanid fly The well-known 
“Puss-moth” (Dtcranura vmula) has been shown by 
0 H Latter to soften the hard cocoon with a secre¬ 
tion of caustic potash Many caterpillars m spin¬ 
ning their cocoons make special provision for easy 
emergence and difficult entrance, on the reversed 
principle of the lobster-pot, a beautiful example being 
our own “Emperor Moth” (Saturma pavonta) how 
these preparations are made m spinning the cocoon, 
but the caterpillar of an Indian moth allied to our 
“Lappet Moth” lirst nearly fiuishes its eocoon and 
then delibeiately bites two slits m it As Lt-Col F 
P Connor 20 has written “Jt was a striking fact to 
observe how the larva, after all but completing the 
cocoons, always “remembered” to destroy part of its 
laboriously built homo by biting out two deep clefts 
at one end, and how the valve-like door thus made 
was patiently tested several times to make certain of 
its being of the right sire, and then carefully closed 
on the inside with a little soft silk which would not 
interfere with the emergence of the imago ” In test¬ 
ing the opening the caterpillar extended “half its 
body out oi the cocoon to assure itself that the vent 
was large enough ” How is it possible to apply any 
Lamarckian theory of inherited experience or of effort 
and improvement following from experience, to ex¬ 
amples like these T The experience of ease or difficulty 
in emergence ut the last example, of failure or success 
in evading enemies in the others, will come, not in the 
stage which made the preparation but in a later one, 
and should it eome, the chances of handing on its les¬ 
sons would be negligible. “The prune necessity for 
an insect, as for all animals which can not m any 
real sense contend with their foes, is to avoid experi¬ 
ence of them altogether” 87 And the cocoon-making 

8fi JP roc Ent Boo Lend, vol v, p 14, 1930 Lam 
born's discovery is published in Proc Eoy Boo , B, vol 
100, p 83, pi v, 1930 As this address was being written 
a letter arrived from my friend at Port Johnston, Nyasa 
land, tolling me that he has just bred ujio ,i i<~ 1 ibui id 
fly, at present undetermined, from a nr d <ji.Mlor iko 
that of T biguttatuH 

Bombay Nat Hist Boo, vol xxvh, p 691, 

1919 

87 The arguments in this paragraph were brought for¬ 
ward in the unpublished discussion ‘ 1 Are Acquired Char¬ 
acters Hereditary!' 1 at the Manchester Meeting, Septem¬ 
ber 6, 1887 (Beport, p. 758). The later occasions on 


activities described above are preparations, made long 
beforehand, for the avoidance of experience 

I propose now to refer briefly to some of the ob¬ 
jections which have been raised against the opinion 
that protective and mimetic resemblances have arisen 
by natural selection, and to consider alternative sug¬ 
gestions Dr Paul Vignon, m his flue and beautifully 
illustrated monograph 28 on the leaf-hke Long-honied 
Grasshoppers (Tettigonndae) of tropical America, 
comes to the conclusion that the detailed resemblance 
to decayed leaves or leaves apparently mined or eaten 
by caterpillars, is useless, his reason being that other 
species with the much simpler likeness to uninjured 
leaves are able to hold their own m the struggle with 
greater success, as shown by their comparative abun¬ 
dance Therefore ho considers the details as a 
“decoration” unnecessary in the life of the insect, 
agreeing with Brunner’s theory of “Hypertely ” 29 1 
believe, on the contrary, that the detailed resemblance 
to one out of many different appearances which the 
same object may present— e g , to a leaf gnawed into 
a particular shape by a caterpillar—would often mean 
safety to a rare, hard presBcd species but great danger 
to a common one, tor the sharp senses of enemies 
would quickly detect the meaning of that one shape, 
and then a special search would be made for it 80 I 
am sure, however, that every one will share the au¬ 
thor’s hopes for further observations on the living in¬ 
sects in their natuial surroundings 

On the subject of the protective resemblance to 
leaves I can not resist the temptation to say a few 

« 7 ■« li Mnv wire •iid are mentioned 

os p i*i.> r I oi t ( » / s'h'o., where they are 

repnm i pp 11" II* 111- 1 

/'i U i* 1 \ , "" 19 »1 S*e also his Intro- 
*/ irfios § a 7i on r I - - • .'« ! • t Hrett organists 

If'i ' nft n» * i hi w op&he Biologique, 

Mil, l\irn f 19W 

2 ® Professor J M Baldwin has kindly written the fol 
lowing note on a subject (recalled by Dr Vignon *s 
memoir) we had discussed together “The continued lack 
of enthusiasm for natural selection m France seems at 
first glance remarkable It seoms inconsistent with the 
French love of logical * ‘ clearness and distinctness ’ 9 given 
as the criteria ox truth by the French philosopher Dob 
cartes, for whom his countrymen have the greatest ven¬ 
eration But the tendencies shown in the work of Delage 
and Giard in the last generation appear still in the pub 
lications of such thinkers as Le Boy and Brunschweig 
Naturally I take no account of special researches of 
younger biologists with which I am not familiar The 
philosophical writers, at least, retain a diluted Lamarck¬ 
ism, somewhat hesitant, it is true, and always on the 
defensive It » part of the vitalism expressed by Berg 
son in the terms ‘61an vital’ and Evolution creatrlce ’ 
The positivism of Auguste Comte is still completely de- 
moded, except in the sociological work of Durkheim and 
L6vy Bruhl, in which tho question of the method of bio¬ 
logical evolution has no place The revolt against Berg* 
sonian vitalism in the intellectual world has been directed 
against its mysticism, but lias not extended itself to 
questions of biology ” 

»°Froo. Ent Boo . Lond, p cxlv, 1924. 
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words about W J. Kaye's discovery of the part played 
by the dead-leaf-like tinder surface of the tropical 
American butterfly Protogomus? x The upper side of 
this butterfly roughly resembles the conspicuous nam¬ 
ing pattern of the predominant mimetic association of 
its locality, changing when the pattern changes as we 
pass from one area to another—always a mimic 
although always a poor one. At rest, with folded 
wings, the resemblance to a dead leaf is perfect Now 
Kaye observed that when the open wings of these 
butterflies were seen from below against the sky the 
appearance was that of the upper surface, so that at 
first he thought they must be flying upside down 
When, however, he examined them he found that the 
apparently opaque dead-leaf-like under side was com¬ 
pletely overwhelmed by the stronger contrasts of the 
upper surface The wings of Protogonvus were shown 
in this section at Liverpool in 1023, when a friend 
who docs not greatly favor an interpretation based 
on natural selection, pointed out rather triumphantly 
that the dark and the light parts of the two patterns 
correspond respectively But this ib precisely the 
kind of result which affords proof of evolution by 
selection The two patterns certainly have a common 
plan, but by stippling here, softening there, and the 
addition of delicate tints in streaks and washes, the 
conspicuous, strongly contrasted mimetic pattern of 
the upper surface is replaced on the under by a beau¬ 
tiful and detailed likeness to a dead leaf 

Before considering the objections to the theory of 
mimicry it is necessary to devote a little time to Fntz 
Muller's interpretation of the resemblances which 
Bates was unable to explain His difficulty was caused 
by the remarkably detailed likeness between many 
species in the two groups which he called Danaotd 
and Acraeoid Rehcomdae, groups really widely sepa¬ 
rated and now known respectively as the Ithomnnao 
and the Rehconmae , both conspicuous and distasteful, 
and providing models for other butterflies and moths, 
yet often mimicking each other, the Rehconmae being 
commonly mimetic, the Ithomwnae rarely Bates was 
referring to these resemblances in the following sen¬ 
tence "Not only, however, are Rehcomdae [viz, both 
the Danaoid and Acraeoid groups] the objects selected 
for mutation, some of them are themselves the imita¬ 
tors, in other words, they counterfeit each other, and 
this to a considerable extent " 8a The theory of 
mimicry which bears Fntz Muller's name was sug¬ 
gested by him m 3879 83 Briefly, the theory rests on 

31 Ibid ,p xcvui, 1922, p xxxvii, 1923 See also p xl 
for Lord Bayleigh's notes on the optical interpretation 

**Ibtd, p 507 

38 Kosmos The paper was at once translated by Mel- 
dola and published in the Proe Bnt Soc Land , p « 
1679 A preliminary paper containing everything essen¬ 
tial to his theory of mimicry was published by Fritz MU1- 
ler in Bool Anteiger (Cams), I, pp 54, 55, 1878 Trans* 


the advantage of a eombined adve rti se ment m easing 
lives that would have been lost in die experimental 
attacks of enemies. Batesian mimicry, on the oflwr 
hand, rests on the advantage of a false advertisement, 
leading a palatable insect to escape because mistaken 
for a distasteful one Much controversy has arisen 
over the mathematical aspect of the problem, but this 
can not be considered on the present occasion I have 
been led to believe that Mullenan mimicry is more 
important than Batesian because models and mimics 
are so commonly found in the same presumably dis¬ 
tasteful group, and because the resemblances which 
were not explained by Bates’ theory are so much com¬ 
moner than he supposed Thus the distasteful Hek- 
comne butterflies, among which he recognised mimics 
of the Ithomunes, are also themselves divided into 
groups, of which one mimics the other so perfectly 
that the real difference was for many years unsus¬ 
pected 34 And this is equally true but far more strik¬ 
ing in the Helioomne mnmes of Ithomnnes because 
the patterns are very elaborate, so much so indeed that 
these mimics arc among the most remarkable in the 
world 

One or two more examples which suggest the preva¬ 
lence of Mullenan mimicry may be mentioned. The 
intricacies of systematica being unnecessary for the 
appreciation of the argument, I propose to reduce 
them to a minimum The "White Admirals" of the 
northern belt have been separated into different 
genera, but they are all nearly related with very 
similar hfe-histones They arc, except when modified 
by mimicry, dark butterflies with conspicuous white 
markings displayed in a sailing flight. In Europe 
they are mimicked by the female of our "Purple 
Emperor" and other butterflies, including & black- 
and-white invader (Neptie) from the south, this latter 
butterfly belonging to a group which itself provides 
models for mimicry Any doubt about the mimetic 
resemblance of the female Emperor is dispelled when 
we remember that numerous allies of these Admirals 
in tropical America (Adelpha) are there mimicked 
by females of butterflies allied to the Emperors 
(Chlortppe). In North America some of the White 
Admirals possess the black-and-white pattern, one 
(astyanax) is a mimic of a distasteful Swallowtail 
(P. phtlenor ), but at the same time is considered by 
Seudder to be the model for a female FntiUary. 
Others are beautiful imitations of Danauie invaders 
from the Old World, and the mimicry is so recent 
that one of these (archtppus) and also astyanax can 
breed with their black-and-white ancestor (ortbseife) 

latlcn by E. A. Elliott in Proa. Mnt Boo Load., p. xxfl, 

1915 . 

»«W J. Kaye in Proa. Eat. Boo. land, p riv, 1907; 
XL Elttfnghnm in Ibid., Trans , p. 101, pis, X&XVJI* 

1916. 
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t'lpaanB (Ior§wm) on the Padfle Coast winch ia a 
mixmo of a southern invader (oaK/ornfas) closely re¬ 
lated to the tropical American Adelphas This last, 
too, is of especial interest because the mimicry is only 
developed where the two butterflies overlap, and dies 
away to the north and east where lorqutm spreads 
beyond the range of its model 80 

We have seen that the Adelphas of the New World 
are models, but the corresponding African represen¬ 
tatives of the White Admirals, the Pscudacraeas, are, 
with one or two exceptions, mimics, resembling certain 
Acraeine butterflies conspicuous in their localities, 
and in two instances Danaines, one of the models being 
D chry&ppua 

These tangled relationships of models and mimics 
m the great group of “White Admirals” and their 
allies are in my opinion impossible to reconcile with 
the Batesian theory, but in every way consistent with 
the Mullerian It will be necessary to return to the 
African Pseudacraeas, a little later, but I will first, 
mention one more example which, I believe, supports 
the same conclusion 

During the meeting of the Association at Toronto 
m 1897, I met Dr Qustav Gilson, of Brussels, who 
was about to viBit Fiji and very kindly promised to 
collect butterflies for me Among the specimens re¬ 
ceived were two species of Euploea, one of which had 
obviously been modified in mimicry of the other Now 
the Euploeaa are among the most distasteful and most 
commonly mimicked butterflies in the world, and I 
became extremely anxious to obtain more specimens 
from different islands of the Fijian and other groups 
Finally, after waiting more than twenty years I 
received a very kind letter from Mr. Hubert W Sim- 
monds, who had heard of my wants, which he then 
proceeded to supply most generously and efficiently, 
enabling me to study this and other equally interesting 
problems There is not now the possibility of describ¬ 
ing the results, 87 but I will mention, as bearing on 
the Mdllenan theory, that the mimicking Euploea 
of Fiji as found to be a mode] on Wallis Island, and 
the model of Fiji its mimic; while on Fortuna Island, 
IfiQ miles away, the Wallis model is absent, while the 
other Euploea is present, but unmodified by mimicry 

**Proc Ent 800 Load, p xciv, 1916. Abstract of 
W. L. W Field's three valuable papers xn Peyohe 

•* Trans. Ent. Boo . bond., p 447, 1908. Lorquxni and 
its model are represented on pL XXV, which also shows 
a reciprocal approach of the latter towards its mimic 
&wing to the kutdaees of Commander C M Hammers I 
have been provided with Mimicry in the N American 
“White Admirals, 1 ' here very briefly summarised, is the 
oppor tunity of renewing this Investigation with far more 
axtsnsive material, considered in detail in the above paper 
and In Free. A cod Nat. BoL Philadelphia, p. 161, Janu- 
dty> 1914. 


of mimicry in 1878, he published a paper wju^h was 
probably the preparation for it—the paper in which 
he explained the meaning of the gregarious habit in 
certain distasteful insects. Thus, writing of the dull 
brown caterpillars of two American butterflies, he 
suggested that the social habits “which lead them to 
congregate in large numbers make up for their want 
of color, since their offensive odor then gives timely 
warning to an approaching enemy ” 88 This interpre¬ 
tation has recently been adopted for the interesting 
an d hitherto puzzling habits of Heltcontue chanthoma , 
which collects into crowded groupB on bare twigs m 
the evening, as was first recorded by Philip Gosse in 
Jamaica in 1851 and since then by numerous observ¬ 
ers JS chanthoma, which belongs to the distasteful 
Hehconwes referred to on page 354, and is itself 
mimicked by other butterflies, 80 has been carefully 
studied by Dr F M. Jones, and its gregarious habits 
described in detail m his paper “The Sleeping Hek- 
eomas of Florida ” 40 He here suggests that the warn¬ 
ing characters may be rendered more effective at night 
“by the close proximity of large numbers, under these 
conditions readily recognizable by form, color, or 
scent, as identical m kind and inedible, for thus the 
injury or destruction of one of the group might con¬ 
ceivably work for the protection of the many” It 
may be added that the choice of leafless twigs for a 
resting-place obviously enhances the conspicuouaness 
of the assemblage 

We must now return to one of the African Pseuda¬ 
craeas, a wide-ranging species (the L i nn ca n eurytue) 
which subdivides into a number of local forms mimick¬ 
ing the local Acraeine models This species is repre¬ 
sented in Uganda by a race (hobleyt) so significant 
in its bearing on evolution by selection that it is 
necessary to give a little time to it Eurytus hobleyx 
appears in three forms—two, with male and female 
alike, mimicking two Acraeine butterflies (Planema) 
differing in color but also with male and female alike. 
The third, with male and female very different, mimics 
a third Planema, the sexes resembling the correspond¬ 
ing sexes of the model Now these four mimetic forms 
—for the male and female of the last were believed 
to be of different species—have all been described and 
named as distinct, and there was great astonishment 
and even some incredulity when Dr Karl Jordan, 
relying on structural features, pronounced them to be 
one. After many efforts to test this conclusion by 

88 Koemoe, December, 1877 Translation by Professor 
B. Meldola ia Proa. Ent . Boo bond , pp vi, vii, 1878 

88 W. J, Kaye in Proc Ent 80 c bond, vol. v, p. 89, 
1030. 

History,” Jo ww Amoneon Hut. Nat. 
Silt. wL at, p 085. A toll fcbatnet, with nAnmi 
to «tb«r 0bMita,tioaa, la Proc. Bn t. Boo. LontL voL it, 
p 4,1931. 
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brooding, a cable was received from Dr Hale Car¬ 
penter on Bngalla Island (NW Victoria Nyanza), 
giving the information which proved that Dr Jordan 
was right. 

Many other families were then bred by Dr Car¬ 
penter, and these, with his captured speumens, showed 
that, m the islands, the three forms run into each 
other, being connected by an abundance of transitional 
varieties winch are extremely rare on the adjacent 
mainland of Uganda The significance ot this is ob¬ 
vious when it is realized that the models are for some 
unknown reason comparatively scarce on the islands 41 

The same conclusion is enforced by the wonder! ul 
families of Papiho dardanus , bred by Dr V G L van 
Somercn and Canon K St Aubyn Rogers from locali¬ 
ties near Nairobi Now m the families of this butter¬ 
fly that have been bred m other parts of Africa—by 
Carpenter in Uganda, by Lamborn on the W and E 
coasts, by Swynnerton in S K Rhodesia, and by 
Leigh in Natal, the mimetic forms of the lemales 
are sharply separated—a fact which led to the mis¬ 
taken conclusion that these patterns appeared fully 

fn-u m 1 ane < ..n i ,*s n «■ • g o i ir .r *i But 

!'• I he \iir» l « lari In-, a*- in > a I’-e iIm- m'l hi 'hr 
Uganda islands, all kinds of transitional forms appear 
and, most striking of all, the trophomua female mim¬ 
icking the Danaine D ehrystppua has not been bred 
but only its primitive ancestor lamborm, and this has 
appeared often, although very rare m other localities 
Here, too, the same explanation holds, for Dr van 
Somercn and Canon Rogers have observed that for 
some cause, perhaps the elevation, the Danaine models 
are much scarcer than their mimics, and can not be 
supposed to influence the selective elimination as in 
other parts 

These two striking examples offer, I believe, con¬ 
vincing evidence of the power of selection in the evo¬ 
lution and preservation of mimetic patterns, also that 
the evolution was by small variational steps The re¬ 
markable families of Hypohmms bohna, bred by Mr 
H W Sunmonds in Fiji, supply further evidence m 
favor of this last conclusion 42 

Admitting, as claimed and, I believe, proved above, 
that selection is essential for the evolution of mimicry, 
nevertheless the abundance of mimetic forms when 
their models are rare, and still more when they are 
absent altogether, does make it difficult to feel confi¬ 
dent that natural selection, in its accepted sense of 
survival of the fittest, has always been the cause 
This doubt was first raised m my mind by the con¬ 
sideration of the Oriental butterfly, Papiho polytea, 
and led to the belief that in this and probably other 
predominant species the absence of the model finally 

^ Trane Ent Soc Lond p 706, 1912, p 606. 1918, 
p 84, 1880, p 489, 1988. ’ 

« front. Ent. 8oo Lond, pi* XLV-LIII, 1988 


leads to the disappearance of the mimetic pattern, 
"although the species that bore it remains as abundant 
as before The survival or extinction of the species 
is not affected all that has happened is the survival 
or extinction of a pattern borne by a certain pro¬ 
portion of the individuals of the species When these 
disappear, other individuals w ith another pattern take 
their place” 48 For this process Professor Julian 
Iluxley has suggested the term “lntraspeciflc selec¬ 
tion,” to be contrasted with natural selection which 
ensures the survival of the species in its organic en¬ 
vironment and, therefore, in a struggle which is inter¬ 
specific Mr A J Nicholson 44 has independently 
proposed a similar hypothesis but seeks to carry it 
much fuithcr, so as to cover all examples of mimicry 
and protective resemblance My reasons for disagree¬ 
ing with this opinion are given m the above-mentioned 
paper on mtraspecific selection 

Certain criticisms which have been brought against 
the theory of mimicry have followed from the errone¬ 
ous assumption that the warning colors of the models 
imply complete immunity from attack, even by para¬ 
sites, an assumption unfortunately made by Haase in 
his important and valuable work 4 ® Of course no 
species enjoys absolute immunity, and if it did so the 
enjoyment would bo brief, for it would rapidly destroy 
its own means of existence Furthermore we know, as 
my friend Dr Hale Carpenter showed to this section 
at Birmingham in 1913, that the species distasteful to 
insectivorous animals (although not by any means en¬ 
tirely free from this danger) are specially subject to 
parasitic attack At the same city, in 1886,1 brought 
before this section the theory of a compensating prin¬ 
ciple 40 which would check the increase of distasteful 
insects, for when other food became scarce they too 
would be devoured, and then their conspicuous ap¬ 
pearance and slow movements would lead to their easy 
capture This theory was supported by experiments 
which proved that insectivorous animals, when they 
are sufficiently hungry, will in fact eat the distasteful 
species, although often with signs of disgust The ex¬ 
perimental method, necessarily employed in testing the 
above-mentioned hypothesis, and also of much value 
when other evidence is wanting, was criticized by 
W L McAtee in a paper published in 1012 4r I 

♦aPoulton in Proo Zool Soc Lond, p 1037, 1928. 
The term “Introspecifie Selection M was introduced in 
this paper, which also quotes the essential passages from 
the paper ( Bedroeh , voL ii, No 8, p 296, October, 1918, 
in which the hypothesis was first suggested 

«4 <( A New Theory of Mimicry in Insects , 1 * Australian 
Zoologist, vol v, pt 1, p 10, pis I-XIV, November, 
1927 

4B Untersuchungen ilber die Mimicry, Stuttgart, 1891-8. 

46 Considered in detail m a paper publish A in the fol¬ 
lowing year: Proo Zool 8oe Lond p. 191, 1887. 

4t < < The Experimental Method of Testing the Efficiency 
of Warning and Cryptic Coloration in Protecting Aw 
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was probably mistaken in not at once writing a de¬ 
tailed reply to these criticisms, which were not only 
directed against the conclusions drawn from experi¬ 
mental feeding, but also against other conclusions on 
which the theory of mimicry is founded On the 
other hand, there was much to be said for waiting until 
far more evidence had been collected, and now, after 
nearly twenty years, it may be fairly maintained that 
such evidence has been forthcoming 

In the first place it may be granted that, apart from 
its special value as a test, the experimental method is, 
m this investigation, very infenor to the direct ob¬ 
servation of attneks made upon insects by birds and 
other enemies in their natural surroundings and un- 
distuibed It is impossible on this occasion to attempt 
to give any account of the great number of such 
records which have accumulated since the appearance 
of MeAtcc’s criticisms I will, however, mention two 
sets of observations In 1927 Dr Hale Carpenter 
kindly sent me the wings of Uganda bawkmoths— 
twenty-one specimens and seven species—found on the 
floor of a rest-house where thej had been dropped by 
bats hanging in the roof This interesting observation 
suggested an examination of moths* wings dropped bv 
British bats—an ideal means for discovering their true 
preferences Wings representing 1,328 moths were 
collected w sheltered places frequented by bats—prob¬ 
ably always by the long-eared bat (Plecotus auntu*) 
All the specimens except sixteen belonged to species 
with protective (procrypttc) colors and habits The 
exceptions included relatively conspicuous species 
shown by experiments on other animals to bo rather 
distasteful (sometimes accepted, sometimes refused), 
also species of which the palatabihty is unknown 
Not a single specimen with a striking warning pattern 
was present 48 

The second series of observations is now being un¬ 
dertaken at Vineyard llaven, Massachusetts, by Dr 
Frank Morton Jones, who has kindly written to me, 
explaining the details of the excellent methods he is 
employing. Insects, chiefly Lepidoptera and Coleop- 
tera, of known species, are exposed on a feeding-tray 
m a favorable locality and the visits of birds watched 
at a distance through field-glasses Thus on June 27 
last, of 63 beetles belonging to nine species placed on 

mals from their Enemies " Proo Acad Nat Set Phila 
dclphxa , pp 281—364, 1912 

4« proc Zool, 8oe Loud , Pt 2, p 277, 1929 The in 
teresting plates I-1II m Proo Snt Soc Lond , vol vi, 
1931, provide evidence of the same value as that fuT 
mshed by the rejected wings They show young cuckoos 
being fed by fosterers with “Small Garden White" but 
terflies, in Sussex, photographed by Mr H F Chittenden, 
and Cumberland, by Mr A G* Britten. Dr J G Myers 1 
observations on the insect food of the Ooati (Nasua) 
were also in large part made under natural conditions 
(Ibid, vol. v, p 69, 1930). See also Oapt C II 
Pitman 1 ! experiments on an African Lemur (Psnodtoti 
on*) <m p. 91, and in vol. iv., p, 90, 1929 


the tray, there remained in 30 minutes, after 22 bird- 
visita (three species), 15 beetles of one red-and-blaek 
species Thus 48 beetles of eight species were taken 
and all the 15 of the ninth species were untouched. 
Dr F M Jones is also attempting to form a scale of 
distastcfulnesB by observing the reactions of a common 
species of ant to the insects employed in the experi¬ 
ments. 

One of the chief criticisms made by McAtee, and 
made in this country also, was the insufficiency of the 
evidence that butterflies are commonly attacked by 
birds, the enemies believed to be the selective agents 
m the evolution of mimicry McAtee, m support of 
this objection, quoted the results ot an American agri¬ 
cultural investigation in which an enormous number 
of birds* stomachs had been examined and remains of 
butterflies found m only an insignificant proportion 
This criticism had been in great part met beforehand 
in a paper 40 published by Sir Guy Marshall in 1909 j 
and more recently 0 F M Swynnerton 60 and W A. 
Lamborn M ha\e conclusively shown that butterflies are 
rapidly reduced to such minute fragments in a bird’s 
digestive tract that examination with the compound 
microscope is necessary in order to obtain trustworthy 
results Furthermore, it is only in recent years that 
the imprint ot a bird’s beak on a butterfly’s wing has 
been noticed, but now that attention has been directed 
to this evidence it is found to be quite common—a 
good example oi the fertile but, for the uncritical, the 
dangerous principle that an observer only finds what 
he looks for 

It is possible that the mistaken assumption of the 
immunity of models has played a part m prompting 
Dr Boquaert’s interesting paper on the enemies of 
ants 62 Admitting the existence of these enemies and 
the certainty that the list will be immensely length¬ 
ened, it still remains that ants are “the most powerful 
of insects, ever-present and aggressive in all habitable 
parts of the earth ” aa And it is difficult to reconcile 
with Dr Boquaert’s opinion that they are valueless 
as models, the fact that my inend Mr H St J K. 
Domsthorpe has, since 1891, discovered, in the nests 
of British ants, “204 species of insects, spiders and 
mites new to the country, including 74 new to sci¬ 
ence Of these guests 28 are mimics of ants He 
has also recorded 34 mimics living independently of 
ants I believe that most naturalists will conclude 

48 Trans Snt Soc Lond , p 329, 1909 See especially 
pp 380, 337 

50 Ltnn Soo Joum Zool , xxm, p 203,1919 Abstract 
in Proo Snt Soc Lond , p xxxn, 1915 

01 Proc Snt Soc . Lond, p xxvi, 1920 

182 Bull Am, Nat Hist , vol xlv, p 271, New 
York, 1922 

M Zoolog An* (Wasmann Festband), p 86, 1929 

« Ibid, p 84 Quoted from “Guests of British 
Ants," Donisthorpe, London, 1927 The numbers have 
been brought up to date with the kind help of the author 
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from these discoveries in Great Britain and Ireland, 
and from the remarkable profnsion of ant-mimics and 
ant-assooiatcB in the tropics, that m spite of all at¬ 
tacks, these insects possess in the highest degree the 
qualities which render them valuable as models 

I now propose to direct your attention to certain 
experiments and observations which throw light on 
the brain and senses of vertebrate enemies of insects 
Although the experiments brought before thiB section 
at Manchester in 18S7 were few and single, I believe, 
and I still believe, they were crucial, and proved be¬ 
yond doubt that the mind and memory of even a 
reptilian enemy—and of course far more probably an 
avian enemy—are such as we should expect to find in 
the selective agents winch have brought about the evo¬ 
lution of mimicry in insects I refer to the chame¬ 
leon, which, after rejecting a bee which it had cap¬ 
tured the moment after its introduction into the cage— 
after this single experience—would never touch an¬ 
other, although offered from time to time during many 
months, also to the lizard, which approached a homot- 
like dearwmg moth with the utmost circumspection, 
and in finally seizing it kept as far os possible away 
from the supposed Btrng, and then, evidently realizing 
from the texture that the insect was not a wasp or 
hornet, proceeded to eat it without further caution, 
and a few days later recognized another at sight and 
instantly devoured it 

It is not to be hoped that these experiments will 
carry the same conviction to those who only hear of 
the results and did not see them, but in recent years 
other evidence throwing much light on the faculties 
and behavior of birds has been steadily accumula¬ 
ting 88 

The conclusions of the distinguished ornithologists, 
E C Stuart Baker and Rev FOR Jourdain, that 
the resemblance of cuckoos’ eggs to those of the fos¬ 
terers has been evolved through the selective destruc¬ 
tion of the less like by the birds which would other¬ 
wise have been victimized, obviously bear closplv on 
the development of a mimetic pattern in insects The 
similarity between the two selective processes, both 
leading to a superficial likeness which changes with 
the geographical changes of the models, was made the 
subject of the address to the Entomological Society in 
January, 1926, and led to the last words addressed 
to me, although indirectly, by William Bateson, the 
distinguished ex-president of this section and of the 
association, whose loss we all deplore Not many days 
before his death he was present at the meeting and 
told a mutual inend that he was much interested in 
the observations and that they were quite new to him 

Evidence of a different kind, but probably very 

w Nearly all these observations are recorded or quoted 
with full references In the Proceedings of the Entomo¬ 
logical Society of London in recant years, and will be 
easily traced 


significant, is provided by the weH-kndwn African 
Honey Guide (Indicator) which directs man to a beds 
nest and is repaid by a meal on the scattered larm 
My friend, Dr Neave, has told me that this bird, 
when insufficient attention is paid to its directions, 
becomes so noisy that game is disturbed, and he found 
it necessary, on hunting expeditions, to detail a couple 
of natives to follow the Guide and keep it quiet How 
far the behavior of the bird is instinctive and how far 
intelligent is, I believe, unknown, but it is impossible 
to imagine a more fascinating subject for investiga¬ 
tion 

Of more importance, because common to many spe¬ 
cies and known to exist in all the great tropical areas, 
is the nesting association between birds and the most 
formidable of insects—wasps and hornets, also with 
ants and termites In the association with wasps 
naturalists have definitely stated that the birds begin 
to build close to the already constructed pendent comb 
of a wasp, while their nests are actually excavated in 
the termite-mounds and m the huge nests of tree-ants 
This most interesting and significant behavior has been 
summarized for tropical America by J G Myers, 
who has confirmed the older records by his own ob¬ 
servations and has also been led to tho startling 
conclusion that at least one wasp tends regularly to 
make its nest besides the colonies of a tree-ant 
(Azteca) Notes on these associations in Africa have 
been written by A Lovendge and V G L van 
Someren, in India by E C Stuart Baker, m Australia 
by W B Alexander 86 

The behavior briefly described m the last two para¬ 
graphs proves, I believe, that birds possess a brain 
and sense-organs such as would lead them, in seeking 
their food, to associate the qualities, favorable or un¬ 
favorable, with the appearance, and to remember and 
apply their experience, in fact precisely the powers 
required by a selective agent m building up a mimetic 
pattern 

To the above evidence may be added two examples 
of bird behavior m our own country The cocoon of 
the common "Lackey Moth” is thick on the exposed 
surface but thin where it ib spun on to a leaf. Birds 
have discovered this and peck a hqle through the leaf 
and thin wall w order to abstract the chrysalis w 
Many naturalists have observed that birds, although 
they frequently peek their way into the center of 
“bullet-galls” (often but erroneously called "oak-ap¬ 
ples”), never do so when the enclosed insect has 
emerged, being doubtless gmded fay the sight of the 
small round hole or by tapping with the bill. 88 

What other hypotheses have been suggested by those 

wProc Rnt. Soo Land, voL iv,, p. SO, (America) 
1900; p. 88 (Africa); p. 80 (India), v& v„p.Ul (Aus¬ 
tralia) 1830$ vol vi, p 84 (India) I083L 

« Observed by A. It Hamm. Ibid n, *r„ 1000, 

wfbiA, voL fli, p. 00, 1088; vd iv., p 10, 1W9. 
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who reject evolution by natural selection as the ex¬ 
planation of nunnery and allied adaptations f Some 
naturalists believe that the resemblances in question 
are accidental and of no biological significance This 
opinion, although defended by such an eminent ento¬ 
mologist as Professor Handlirsoh, 59 is not likely to be 
held by any one who has seriously considered examples 
such as those brought before you to-day, or has 
studied the geographical distribution of mimetic asso¬ 
ciations Chance resemblances are, of course, bound 
to occur among the immense number of butterfly pat¬ 
terns throughout the world, but these will be os fre¬ 
quently found between the species of different coun¬ 
tries us between those of the same country Such 
truly chance likenesses in patterns have been examined 
by my friend, Dr F A Dixey, 60 and have been shown 
to be relatively few and only to exist at all when the 
patterns are relatively simple The distinguished 
mathematician, the late Professor Study, of Bonn, who 
was deeply interested in mimicry, has shown, in two 
of his last papers, the impossibility of an explanation 
based upon chance resemblance, and I believe that the 
same conclusion will be reached by any one who reads 
the chapter on mimicry in Dr R A Fisher's recent 
work. 

The view has sometimes been held that mimetic re¬ 
semblances are due to model and mimic independently 
passing through the same stage of evolution, either 
as a whole or in the mimetic features only, or, as 
Darwin once suggested, “that the process probably 
commenced long ago between forms not widely dis¬ 
similar in color 01 I remember, at the Leeds meeting 
in 1890, when Professor Patrick Qeddes suggested the 
former interpretation, that the late Lord Bayleigh re¬ 
marked, “How would you apply your explanation to 
the resemblance of insects to bark, or twigs, or 
leaves f” e * It is strange that this fatal objection did 
not occur to Darwin, for Bates himself in the great 
paper had written • “I believe that the specific 
mimetic analogies exhibited in connection with the 
HeUcotuda are adaptations—phenomena of precisely 
the same nature as those in which insects and other 
beings are assimilated in superficial appearance to the 
vegetable or inorganic substance on which, or amongst 
which, they live The likeness of a beetle or a lizard 

ft* Handbook dor Entomologie. 

•o Proo Ent Boo . Lond. t p lx., 1913. As regards 
chance likeness in form, Bates wrote in his great paper 
(p* 614 n ) s ‘ 4 Borne orders of insects contain an almost 
infinite variety of forms, and it will not be wonderful, 
therefore, if species here and there be found to resemble 
each other, although inhabiting opposite parts of the 
earth, and belonging to widely different families Such 
analogies are accidental, and can have nothing at all to 
do with the evidently intentional system of resemblances, 
carried on from place to place, which I have discussed " 
fiMj/r on Evolution, p, 283 n. 

w Proo. Ent . Boo. London,, p. xev., 1926-26. 


to the bark of the tree on which it crawls can not be 
explained as an identical result produced by a common 
cause acting on the tree and the animal ”** 

Before concluding, a few lines must be devoted to 
recent work on sexual selection, first briefly introduced 
as a factor m evolution by Darwin in the Joint Essay. 
Nothing would have interested and pleased him more 
than discoveries which, following the splendid pioneer 
work of Fntz Muller, have been made in the epi- 
gamio structures and behavior of insects—the extensive 
observations on the scents of male butterflies, by Dixey 
and Longstaff, and on their scent-scales by Dixey; 
the structure and use in courtship of the scent-brushes 
of male Daname butterflies, by Eltrmgham, L&mbora 
and Hale Carpenter, the extraordinary brushes pro¬ 
truded from the back of the head by the males of 
Hydroptila (Tnchoptera), by M E Mosely and 
Eltrmgham, the courtship of Empid flies, including 
the spinning of a cocoon as a wedding gift by the 
male Etiara, by Hamm and Eltrmgham , 84 the fertili¬ 
zation of orchids ( Ophrys ) by male bees (Andrena) 
which, emerging before the other sex, are attracted by 
female-like appearances, and probably scent, of the 
flowers, by Pouyanne, confirmed by M J Godfrey 
and by Mrs Coleman, who has observed the fertiliza¬ 
tion of an Australian orchid (Cryptostyhs) by a male 
lehneumomd (Ltasoptmpla), similarly attracted to the 
flower 

On two occasions I have been present when the late 
Lord Balfour expressed his opinion on the theories of 
evolution we have been considering to-day, and I am 
sure that naturalists will be glad to hear the conclu¬ 
sions reached by his keen and penetrating intellect 
on subjects in which, although without the time, or 
indeed the inclination to probe far into details, he 
took the keenest interest. We know that, even before 
he went to Cambridge in 1866, he had read and 
admired the “Origin,” and we have been told by his 
nephew, Lord Bayleigh, of his “extraordinary faeulty 
for getting hold of the essentials of a subject without 
apparently feeling the need for systematic study 68 

Over forty years ago, when the results of Weis- 
mann's researches were extinguishing the Lamarckian 
element which had been added to the Darwin-Wallaee 
theory, I heard Lord Balfour say that to him, as a 
student of philosophy, the new teachings on the scope 
of heredity were more interesting than the old. 
Again, in 1927, a few months before his eightieth 
birthday and before he began to dictate the charming 

•* Ibid , p 608 

« 4 Eat. Monthly Mag , p. 177, 1913, Proe Boy Boo., 
B., voL oil, p 327, 1928. All the other observations are 
recorded, with full references to earlier publications, in 
the Trans, or Free, EnU Boo. Lend* 

ft* Free. Boy. Boo. B., voL 107, p viii, 1930. 
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but too brief “Chapters of an Autobiography,” he 
said that, looking back, ho was impressed by the fact 
that nothing suggested in later years had replaced or 
modified the Darwinian theory of evolution 
And now in conclusion, speaking at the close of the 
second half-century of our society’s life, and speaking 
as one who owes more than he can express to the kind¬ 
ness and help received at these meetings, 1 can not do 
better than remind you of prophetic words spoken at 
Oxford m 1832 Professor Adam Sedgwick, respond¬ 


ing after his nomination as president at Cambridge in 
the following year, said that the work of the associa¬ 
tion at the meeting which had just been held could not 
but tend “to engender mutual friendship, mutual for¬ 
bearance, mutual kindness and confidence”, and, for 
tbe future, “he looked forward with full assurance to 
the happy results of this union between men of sim¬ 
ilar sentiments and similar pursuits, who possess one 
common object—the improvement of mankind by the 
promotion of truth ” 


SCIENTIFIC EVENTS 


THE INTERNATIONAL GEOLOGICAL 
EXPEDITION 

An international expedition under the sponsorship 
of Princeton University will make a concentrated 
study next winter of the geological structure of the 
West Indies, it was recently announced by Professor 
Richard M Field, of Princeton University, director 
of the expedition 

The U S Navy is cooperating in the proiect and 
will place a submaiine at the disposul of the expedi¬ 
tion The submarine will assist the investigators in 
obtaining as nearly stable conditions as possible tor 
under-water gravity tests The U S Coast and Geo¬ 
detic Survey, the Royal Society of Great Britain and 
the National Reseaich Council are other national or¬ 
ganizations cooperating with Princeton University in 
the expedition 

The data which the expedition will obtain during 
its ten weeks’ stay in the West Inches are expected 
not only to aid m determining the relative stability 
of the islands and the mannei m which they have 
been formed, but also to throw further light on the 
origin of the major inequalities on the earth’s sur¬ 
face, particularly the origin of folding and faulted 
mountain ranges 

About 5,000 miles of submarine profiles will be 
measured and 30 or 40 gravity-at-sca stations will be 
established The submarine will be used in this phase 
of the expedition’s work The new “three-pendulum” 
apparatus, which is the latest device ior determining 
the difference m gravity at different points on the 
surface of the earth, will be used m the work of 
“weighing” the islands and the “deeps ” The data to 
be obtained may also be of assistance w determining 
the location of earthquakes 

Land gravity stations will be established by the 
U S Coast and Geodetic Survey with the help of Mr 
Hugh Matheson, of Miami, Florida The plans also 
call for the drilling of bore-holes to determine the 
structure of the islands 

Soundings and charts which the expedition will 
make will be of assistance to ships navigating in the 


West Indian waters in the future The expedition 
will begin work early in Februniy 

The personnel of the advisory staff and of the ex¬ 
pedition is as follows 

Navigation Bear-Admiral W B Gherurdi, chief hy- 
drographor, U S Navy, Hugh Matheson, Miami, Florida 

Geophysics Bear Admiral Gherardi, Dr William 
Bowie, chief, U S Geodetic Survey, Dr F Vemng 
Memeaz, Geodetic Survey of tlio Netherlands, Dr F E 
Wright, 17 8 Geophysical Laboratory, George W Little 
hales, hydrographic department, U S Navy 

Tectonics or mountain building Dr Arthur Keith, 
U S Geological Survey, Professor E B Bailey, chair 
man of the department of geology of the University of 
Glasgow, Professor Owen Thomas Jones, chairman of 
the department of geology, Trinity College, Cambridge, 
England, Profossor B T Chamberlin, chairman of the 
department of geology of the University of Chicago, 
Profossor Walter II Bucher, professor of geology at 
the University of Cincinnati, Professor W T Thom, 
associate professor of geology at Princeton University, 
senior geologist, U S Geological Survey, and chairman 
of the petroleum committee of the National Research 
Council 

Oceanology Profossor Edwin Grant Conklin, chairman 
of the department of biology of Princeton University, 
Dr Charles Fish, director of the Buffalo Museum of 
Science, Professor Ulric Dahlgren, professor of biology 
at Princeton University 

Sedimentation Professor Alexander Hamilton Phillips, 
chairman of the department of geology of Princeton 
University, Professor Bichard M Field, associate pro 
feBsor of geology at Princeton University and director 
of the International Summer School of Geology, Ernest 
Dixon, of the Geological Survey of Groat Britain, 
Maurice Black, fellow of Trinity College, Cambridge, 
England, Dr Edward M Kindle, chief of the division 
of paleontology, Geological Survey of Canada, Professor 
John Sandidge, of tbe department of geology of Prince¬ 
ton University 

Marine Bacteriology Dr Selman A Waksman, micro¬ 
biologist, State of New Jersey Agricultural Experimental 
Station, and associate professor of microbiology at Rut¬ 
gers University. 
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INDUSTRIAL RESEARCH IN THE NATION'S 
INDUSTRIES 

A tour of research laboratories this fall by one 
hundred business men and bankers, the purpose of 
which is to show members of the party what the 
nation's industries, small and large, are doing in the 
field of industrial research, has been announced by 
Professor Dugald C Jackson, head of the electrical 
engineering department of Massachusetts Institute 
of Technology, and chairman of the division of engi¬ 
neering and industrial research of the National Re¬ 
search Council, the sponsors of the tour 

The program of the tour, which is scheduled to 
take place from October 5 to 14, inclusive, provides 
for visits to fourteen laboratories, in which research 
activities by a large variety of industries will be dis¬ 
closed Members of the party will have an oppor¬ 
tunity to see the latest developments in photogiaphA, 
light, color, electronics, x-rays, industrial chemistry 
in many phases, rubber research, dirigible construc¬ 
tion and other aspects of aviation, motors, electrical 
apparatus, leather-tanning, research in metals and 
fuels, etc 

The tour started from New Yoik City, where the 
party took one of thi Eastern Steamship Line boats 
for Boston The remainder of the trip was by special 
tram On October (5, a visit was made in the morning 
to the Massachusetts Institute of Technology, in the 
afternoon, visits to the following organizations were 
optional Arthur D Little, Inc , Dewey and Almv 
Chemical Company, and the New England Confec¬ 
tionery Company, all of Cambridge, the United Drug 
Company and the Thompson and Lichtner Company, 
Inc, both of Boston Tour activities in and around 
Boston were conducted with the New England Coun¬ 
cil as hosts 

Dunng the remainder of the trip the following 
are among the organizations to he viBited On 
October 7, the Eastman Kodak Company, Rochester, 
N Y , on October 8, the Goodyear Tire and Rubber 
Company, Akron, Ohio, and Nela Park, Cleveland, 
on October 1), the Ford Motor Company, Dearborn, 
Michigan, on October 10, Tannem Council of America 
and General Foods Corporation, both at the Univer¬ 
sity of Cincinnati, on October 12, the Battelle 
Memorial Institute, Columbus, Ohio, on October 13, 
the WestuighouBe Electric and Manufacturing Com¬ 
pany, Pittsburgh On October 14, the party will 
return to New York City. 

Details of the tour have been worked out by Mr 
Maurice Holland, director of the division of engineer¬ 
ing and industrial research of the National Research 
Council, who had charge of the arrangements of a 
similar tour under the same auspices last October, 
when the following nme laboratories were visited. 


The Bell Telephone Laboratories, New York City; 
the General Electric Company, Schenectady; the Gen¬ 
eral Motors Corporation, Detroit; the Material Divi¬ 
sion, Air Corps, U S Army, Wnght Field near 
Dayton, the American Rolling Mill Company, Mid¬ 
dletown, Ohio, the Aluminum Company of America 
and Mellon Institute of Industrial Research, both 
of Pittsburgh, the U S Bureau of Standards and 
the National Canners Association, both of Wash¬ 
ington 

THE NEW ENGINEERING BUILDING AT 
THE UNIVERSITY OF WISCONSIN 

Thk new mechanical engineering building erected 
at the University of Wisconsin during the past year 
at an approximate cost of $577,000 was used for the 
first time m September 

Several hundred tons of ponderous steam and gas 
engine machinery, some of which has been in use m 
the training of a generation of University of Wiscon¬ 
sin engineering students, was mo\ed into the new 
building during the summer months from the old en¬ 
gineering building on the upper campus, under the 
direction of Professor J M Dorrans, assistant pro¬ 
fessor of mechanical practice and superintendent of 
the machine sbopB 

Located at the north end of Camp Randall, the new 
engineering building is constructed of Madison sand¬ 
stone, with a 1 root age ol 238 feet and with two 
wings, each 210 feet long Built m U-shape, it is 
three stones high, and contains a mechanical labora¬ 
tory two stories m height, thus giving necessary space 
for tall equipment Besides the general machine lab¬ 
oratories, containing 67 huge machines, and the steam 
and gas engine laboratory, the building contains van- 
ous shops, departments, offices, classrooms and draft¬ 
ing rooms 

The new building, which was dedicated dunng the 
latter part of June, has been designated as the third 
milestone in the history of the Wisconsin College of 
Engineering by Dean F E Turncaurc, who joined 
the engmeenng staff at the university thirty-nine 
years ago The first two milestones, according to 
Dean Turneaure, were the expansion of the engineer¬ 
ing teaching staff m the fall of 1891 and the comple¬ 
tion of the present College of Enguieenng Building 
in 1900, the new building marks the first major addi¬ 
tion to the space assigned to the engineering college 
m more than thirty years 

In the new building is a large picture of Colonel 
Charles A Lindbergh, hanging on the wall of the 
front hall of the new building, and directly opposite 
it, suspended by cable from the ceding, is a large 
navy biplane, which was given to the college by the 
navy some time ago The picture, portraying Colonel 
Lindbergh in fiymg togs, is approximately eight feet 
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wide and ten feet long, and was painted for the 
building by painters at the service building of the 
university a year or so ago* It recalls the fact that 
Colonel Lindbergh was enrolled in the college of en¬ 
gineering at the University of Wisconsin some years 
ago. 

THE CANAL ZONE EXPERIMENT GARDENS 

With the slow but constant increase in the develop¬ 
ment of agriculture m the Republic of Panama, 
there should be a considerable amount of interest in 
the "Annual Report of the Canal Zone Experiment 
Gardens,” according to the Panama Star and Herald, 
an official publication of the Panama Canal 

The experiment gardens were established several 
years ago, and prior to that time practically nothing 
had been done in the matter of the scientific develop¬ 
ment of agriculture on the Isthmus The gardens 
have been operated on a most modest scale and em¬ 
phasis has been laid on the development of trees 
and vines, fruits and flowers, as well as the so-called 
economic plants As to the relatively unimportant 
matter of plants and flowers, the situation waB well 
summed up by Dr Paul C Standley, who said, m 
speaking of flora of the Canal Zone “There is prob¬ 
ably no region of Central America which exhibits so 
mediocre a selection of horticultural or ornamental 
plants as does this part of Panama Scarcely one 
garden plant of any special interest is seen about 
Panama City, all those planted being the most ordi¬ 
nary and widespread tropical ornamentals 99 

AH that has been changed and the experiment 
gardens have provided hundreds of new varieties 
gathered from many remote parts of the world 

As an example of the work being done, reference 
may be made to the introduction, propagation and 
dissemination of the varieties of sugar cane The 
report points out that the sugar industry in Panama 
is at present suffering much from the mosaic dis¬ 
ease and other pests, and that there is a need of 
varieties of cane resistant to this diseusc and also of 
higher sugar-yielding capacity 

To meet tins need the gardens introduced many 
varieties of canc, including a number that have proved 
satisfactory in other countries During the last year 
sample lots for testing under plantation conditions 
have been distributed without charge to cane growers 
m the republic New varieties are constantly being 
received and developed The same work is being done 
with nee—great quantities of which are imported into 
Panama 

While emphasis is placed on the development of 
those things which give most promise of producing 
economic results, the ornamental plants and trees are 
not being overlooked, and many new varieties, hith¬ 
erto unknown to the Isthmus, are bong constantly 


introduced and developed. Mention might also be 
made of the strides which have been made in the sci¬ 
entific development of the avocado, the mango, the 
pineapple, the banana and even the fig 

Just recently Governor Roosevelt, of Porto Rico, 
pointed out the great advantages which would result 
from the establishment by the government of the 
United States of extensive agricultural experiment 
stations in the tropics Both the necessity and the 
advantages of such outlying stations can not be over¬ 
estimated 

The valuable work which has been started at the 
Canal Zone Experiment Gardens at Summit might 
well be conducted under the U 8 Department of 
Agriculture The cost of operating the gardens would 
not be great and in all probability the expenditure 
of a sum not greater than $75,000 a year would 
produce results of incalculable value to the agricul¬ 
tural interests of this part of the world and would 
be a service worth many times its cost m the good¬ 
will engendered 

THE NATIONAL ARBORETUM 

As an initial step m the development of the pro¬ 
posed national arboretum, the marshland along the 
Anacostia River in the outskirts of Washington, two 
and a half miles from Capitol Hill, is being drained 
by army engineers With the appropriation of $300,- 
000, which the Congress set aside for the project in 
1927, a tract of 268 acres of land has been purchased 
The physiography of the area ranges from the water 
gardens of Kenilworth to the wooded heights of the 
Hamilton and Hickory Hill tracts, which will be in¬ 
cluded in the arboretum The two bodies of land 
afford the diversity of soil and physiography needed 
for many types of plants 

The U S Department of Agriculture has hitherto 
been unprovided with a field laboratory of the proper 
size for experiments with the plant life of the country 
and horticulturists have supported its efforts to ob¬ 
tain one A garden will be established to preserve 
specimens of plant life whieh come to the Agricultural 
Department from all parts of the world. 

The arboretum will have laboratory facilities as well 
as museum characteristics Cultivated and wild 
plants growing aide by side, in the same type of soil 
and in the same plimate, will be Btudied to aid the 
breeding of more valuable species. 

Horticulturists will have an opportunity to carry on 
research in developing desirable types of plants with 
superior qualities from available stock in different 
localities, and through experimentation it may be pos¬ 
sible to eliminate many diseases which now threaten 
our forests in many sections of the counts?, such as 
maple wilt, elm-leaf diseases, chestnut blight and 
many other** 
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SCIENTIFIC NOTES AND NEWS 


D«. William H Welch, professor of the history 
of medicine at the Johns Hopkins University, has 
been made an honorary member of the International 
Neurological Congress. Other honorary members 
elected were Professor M Allen Starr, of Columbia 
University, Professor Ivan P Pavlov, of the Univer¬ 
sity of Leningrad, Professor J Wagner-Jauregg, of 
the University of Vienna, Professor Pierre Mane 
and Dr J Babmski, of the University of Pans, 
Professor Gabnel Anton, of the University of Halle, 
and Professor Eugenio Tana, of the University of 
Florence 

Db. Wither Stone, vice-president of the Academy 
of Natural Sciences of Philadelphia and curator of its 
department of vertebrate zoology, has been awarded 
the Otto Hermann medal of the Hunganan Ornitho¬ 
logical Society—the highest honor conferred by that 
organization—m recognition of his “outstanding work 
in the science of ornithology ” 

Dr. Stephen H Lanqdon, professor of Assynology 
at Oxford University, and Dr Ludwig Diels, director 
of the Botanical Garden and Museum of Berlm- 
Dahlem, havo been elected corresponding members of 
the Field Museum of Natural History by the board 
of trustees, in recognition of their eminent services to 
the museum 

Dr. Lauoe Koch, Danish explorer, has received the 
Charles P Daly Medal for 1930 from the American 
Geographical Society. 

Professor Carl Nbctberg, director of the Kaiser 
Wilhelm Institute for Biochemistry, has been awarded 
the Pasteur and Leblanc Medals, and the Pasteur 
Commemoration plaquette 

Dr, William A Evans, radiological specialist of 
Detroit, has been elected president-elect of the Amer¬ 
ican Roentgen Ray Society, at the thirty-second an¬ 
nual meeting, held at the Chalfonte-Haddon Hall 
Hotel on September 24 Other officers elected were 
Dr. B R Kirklw, of Rochester, Minn, and Dr Ross 
Golden, of New York, vice-presidents; Dr E P Pen¬ 
dergrass, of Philadelphia, secretary, and Dr. Edward 
L. Jenkinson, of Chicago, treasurer. 

At the annual meeting of the Geographical Society 
of Philadelphia Mr. Henry G. Bryant was elected 
president, a position he has repeatedly filled since 
IBM. Subsequently the board of directors appointed 
Dt. Lester E Kkmxn, assistant professor of geog¬ 
raphy, University of Pennsylvania, as part-time ex¬ 
ecutive secretary and acting editor of the bulletin of 
Ity* society. 

Hfe CmaRles Franklin Brooks, professor of 


meteorology and climatology at Clark University* 
will become, in February, A Lawrence Roteh pro¬ 
fessor of meteorology at Harvard m succession to 
Professor Alexander G McAdie, who has become 
Roteh professor and director, emeritus Until Feb¬ 
ruary Dr Brooks will spend half of his time in Cam¬ 
bridge and half in Worcester 

Dr. E D Ball has resigned as dean of the college 
of agriculture and director of the agricultural experi¬ 
ment station of the University of Arizona, to accept 
the position of professor of zoology and zoologist 
of the experiment station, m order to be able to devote 
more time to research 

Those who are new on the faculty at the Case 
School of Applied Science include Mr Ervin W Mc¬ 
Cullough, consulting engineer with the Republic Creo- 
sotmg Company, who has been made professor of 
mining engineering, and Dr P E Hemke, who has 
been made associate professor of mechanics 

New appointments at the University of Minnesota 
include the following as assistant professors Mr Ira 
D Beals, in architecture, Mr Russell E Gibbs, in 
steam engineering, Mr James J Ryan, m machine 
design, and Mr Michael A Sadowsky, m mathe¬ 
matics and mechanics Professor George H Montil- 
Ion was promoted from associate professor to pro¬ 
fessor of chemical engineering. Mr Chester A. 
Hughes and Mr Joseph A Wise were promoted to 
associate professors of civil engineering 

The following appointments to the faculty of the 
school of engineering of the Pennsylvania State Col¬ 
lege are announced Dr L F Pilcher, formerly vice 
dean of the faculty m the college of arts of the Uni¬ 
versity of Pennsylvania, who has returned after an 
absence of one year, will take charge of architectural 
design, Dr. Clarence Hammond Kent, formerly head 
of the department of mechanical engineering at the 
University of Arkansas, has been appointed associate 
professor of mechanical engineering, Mr P X Rice 
becomes assistant professor of electrical engineering, 
Mr. P P. Henshall returns as assistant professor of 
industrial engineering Instructors appointed are 
Mr Clifford B Holt, in electrical engineering, Mr. 
J 0. P. Hummel, m industrial engineering; Mr. 
R. C. Geraen* in engineering drawing, Mr William 
H. Peters, and Mr. J S Doolittle, in mechanical 
engineering 

Dr. Charles S Robinson, in charge of the chem¬ 
ical division of the Michigan Experimental Station, 
has been elected professor of biochemistry in the 
Vanderbilt University School of Medicine, replacing 
Dr. Glenn EL Cullen, who has resigned to become 



364 


SCIENCE 


Vet*. 74, No* 1919 


director of laboratories at the Institute of Pediatne 
Research of tho University of Cincinnati Medical 
School 

Dr Gfokge A Dick has been appointed dean of 
the Bchool of veterinary medicine at tho University 
of Pennsylvania He succeeds the late Dr Harold 
E. Bemis, who died in April Promotions announced 
by President Thomas S Gates are as follows Dr 
James A Shohat has been made assistant professor 
of mathematics in the college, in the sihool ul medi¬ 
cine Dr Stuart Mudd has been appointed associate 
professox of bacteriology Assistant professors are 
Dr Donald M Pillsbury, in dermatology, Di Ro\ G 
Williams, in anatomy, Di Joseph Stokes, Jr, who 
also will hold the William Jl Bennett memorial chair 
of pediatries Pioles&ois in the graduate bdiool of 
medicine axe Dr Ralph Pemberton, ui medium, and 
Dr William D Stioud, m cardiology Assistant pio- 
fessors are Dr Edward W Beath, m anesthesia, and 
Dr Truman G Schnabel, m medicine In the Tnune 
Scientific ScJiool, Dr Ermst C Wagner has been ap¬ 
pointed prolessor, and m the Moore School ol Elec 
tncal Engineering, Mr Charles DeV Fawcett lias 
been made proicsbor of engineering In the school of 
medicine Dr Edward A Strecker, formerly a mem¬ 
ber of the faculty of Jefferson Medical College, has 
been appointed professor of psychiatry The grad¬ 
uate school of medicine has addid to its faculty Dr 
Clarence R O’Crowley, *>± Newark Di Arthur B 
Gabel, of St attic, has been named assistant professor 
of operative dentistry in thf school ot dentistry 

Dr Harr* Blcki-tt Lang, of the staff of Wilhud 
State Hospital, Willard, N Y , has been appointed 
clinical director at Marcy State Hospital, Marcy, N Y 

The U S Bureau of Fisheries announces a change 
in the directorship of the U S Fisheries Biological 
Station at Beaufort, N C Dr S F Hildebrand, 
who has occupied that position for tho past six years, 
has been transierred to Washington as senior ichthy¬ 
ologist of the bureau, where he will continue his 
studies of fishes with the superior facilities of the 
library and museum collections available m that city 
The position ot superintendent and director of the 
Beaufort station has been filled by the appointment 
of Dr Herbert F Prytherch Laboratory facilities 
at the station will be made available for independent 
investigators m hydrobiology throughout the year, 
and the station will serve as headquarters for Dr 
Prytherch’s theoretical and practical studies on the 
biology of the oyster and the development of oyster 
culture m the South Atlantic states As a result of 
examinations held by the U S Civil Service Com¬ 
mission early m the summer, the Bureau of Fisheries 
announces the appointment of Mr William C Her¬ 


rington as aquatic biologist to take charge of a major 
investigation of the haddock fishery of the North 
Atlantic Dr Frederic F Fish has been appointed 
associate aquatic biologist for investigations in fish 
pathology Dr Paul R Needham, formerly of the 
University ot Rochester, has been appointed as asso¬ 
ciate aquatic biologist for investigation? m hydro- 
biology and aquiculture Dr A S Hazard has been 
Appointed to undertake extensive duties as associate 
aquatic biologist m charge of fish cultural and stock¬ 
ing policies m the national parks of the Rocky Moun¬ 
tain region with headquarters at Salt Lake City, Utah 

Dr Robert Cunningham Mill.fr, of the Univer¬ 
sity of Washington, will return to Seattle this month 
after tw r o years’ leave spent as visiting piofe9sor of 
zoologv at Linguan University, Canton, China Dur¬ 
ing the summer he has been collecting marine wood¬ 
boring organisms along the coasts of South and East 
Africa, also conducting certain investigations for the 
University of Washington Oceanographic Labora¬ 
tories while at sea 

Professor Homer C Will returns to Juniata Col¬ 
lege as head of the biology department after a two 
year’s leave of absence for graduate study m the 
University of Michigan and the University of Pitts¬ 
burgh 

Professor Marshall P Cram, professor of chem¬ 
istry at Bowdoin College, has been granted a sab 
batical leave of absence for the coming year 

On the recommendation of the secretary of state for 
Scotland, Dr John Glaister, Jr, professor of forensic 
medicine m the University of Egypt at Cairo, has been 
appointed to the chair of forensic medicine in the 
University of Glasgow He is the son of the present 
occupant of the chair 

Dr Arthur H Compton, professor of physics at 
the University of Chicago, who recently returned to 
the university from an expedition in the Rocky Moun¬ 
tains, where he conducted a senes of experiments on 
the cosmic rays, has left for Europe with Mrs Comp¬ 
ton He will attend the International Physics Con¬ 
ference to bo held at Rome from October 11 to 16, 
under the auspices of the Volta Foundation At the 
conclusion of the conference he will go to Zurich to 
conduct further experiments with cosmic rays, to 
determine the difference m intensity in the Alps as 
compared with the Rocky Mountains 

Dr W W Swingle, of Princeton University, will 
deliver the first Harvey Society Lecture at the New 
York Academy of Medicine, on Thursday, October 15. 
His subject will be “The Hormone of the Suprarenal 
Cortex » 
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The George Fisher Baker non-resident lecturer m 
chemistry at Cornell University for the present uni¬ 
versity term is Professor Cecil Henry Desch, who has 
held the professorship of metallurgy in the Univer¬ 
sity of Sheffield up to last June, but who, on his re¬ 
turn to England next February, will enter upon the 
position of superintendent of the metallurgical depart¬ 
ment at the National Physical Laboratory in Teddmg- 
ton He is the twelfth holder of the non-reHident lec¬ 
tureship founded by George Fisher Baker m 1925, 
which in accordance with the terms of the foundation 
is filled in succession by men eminent in chemistry 
or m some related branch of science 

I)h A C Baku*, senior entomologist and in charge 
of tropical and subtropical plant insect investigations, 
of the U S Bureau of Entomology, left on September 
25 for Mexico Citv, where he will studj the Mexican 
fruit fly and related species Dr C L Marlatt, chief 
of the bureau, in announcing Dr Baker’s transfer to 
Mexico City, explained that citrus plantings in the 
Lower Rio Grande Valley have expanded rapidly and 
a few adult flies have appeared in this region 

The Rntish Medical Journal reports that an inter¬ 
national Federation of Societies of Tropical Medicine 
and Hygiene has been constituted, under the presi¬ 
dency of Professor C Achard, by the association of 
leading authorities on tropical medicine from twenty 
countries At the invitation of the editorial com¬ 
mittee of the Revue pratique den Maladies des Pays 
Chauds, various societies will exchange views on dif¬ 
ferent subjects in order to bring into being a legal 
constitution for the international federation 

Nature reports that a meeting was recently held of 
the subcommittee on symbols, units and nomenclature 
used in physics, appointed by the International Union 
of Physics Sir Richard Glazebrook was appointed 
chairman of the committee Professor Kenmlly, as 
chairman of the section of the advisory committee of 
the international electro-technical commission dealing 
with electrical and magnetic magnitudes and units, 
wrote, directing attention to the meeting of his com¬ 
mittee in London on September 18, and inviting mem¬ 
bers of the committee of the International Union of 
Physics to attend This invitation was accepted, and 
the meeting of the subcommittee on symbols, units 
and nomenclature shortly afterwards continued the 
discussion commenced at Brussels 

At the close of the second International Hospital 
Congress, which met in Vienna from June 8 to 14, 
the representatives of the 41 countries participating 
in the congress voted unanimously to organize an In¬ 
ternational Hospital Association The purpose of the 
association is to bring about an international ex¬ 
change of opinion and international cooperation in 


all problems and m all fields of hospital work and in 
all relationships, economic, sociological and hygienic* 
The association is composed of two classes of mem¬ 
bers—ordinary members, consisting of national hos¬ 
pital associations, and associate members 

The U S Cml Service Commission announces that 
applications for the positions of associate and assis¬ 
tant metallurgists (optional subjects—ferrous metal¬ 
lurgy, non-fen ous metallurgy, physical metallurgy 
and ore dressing) must be on file with the commis¬ 
sion at Washington, D C, not later than December 
*10, 1931, except that the commission reserves the 
right to issue subsequent notice closing the receipt 
of applications before that date The examinations 
are to fill vacancies in the departmental and field 
services The entrance Balancs for associate metal¬ 
lurgist range from $3,200 to $3,800 a year, and for 
assistant metallurgist from $2,600 to $3,200 a year 
Competitors will not be required to report for exami¬ 
nation at any place, but will be rated on their educa¬ 
tion, training, experience and fitness, and on a thesis, 
reports or published writings Applicants must have 
been graduated with a bachelor’s degree from an in¬ 
stitution of recognized standing, with major work in 
chemistry, physics or metallurgy Certain specified 
experience or postgraduate education is also required 
Full information may be obtained trom the secretary 
of the U S Civil Service Board of Examiners at the 
post office or customhouse in any city or from the 
U S Civil Service Commission, Washington, D C 

Plans have been filed for erecting a six-story addi¬ 
tion to a now building occupied by the New York 
Academy of Medicine and opened in 1926, at the 
southeast corner of Fifth Avenue and 103rd Street, 
New York The cost will be $450,000 Construction 
will not begin until the academy has raised an addi¬ 
tional $95,000 The annex will be used for offices, 
committee rooms, for the exhibition and storage of 
books on historical medicine and library services 
The old building of the academy, constructed in 1888, 
at 15 to 21 West 43rd Street, was sold m 1925, and ib 
now being demolished* 

A laboratory of anthropology, established to study 
the origin and development of the Americas, was for¬ 
mally opened in Santa Fc, New Mexico, on Septem¬ 
ber 1 From this laboratory, which has been spon¬ 
sored by John D Rockefeller, Jr, expeditions in 
North, South and Central America will be directed. 
Regardless of their organization affiliation, scientific 
men may work individually or in collaboration with 
each other in anthropological research The first unit 
is a building of pueblo architecture recently com¬ 
pleted at a cost of $144,000 Dr A V Kidder is 
chairman of the board of directors* 
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The Shippee-Johnson Peruvian Expedition, which 
sailed from New Tork on December 6,1930, to carry 
out, with the endorsement of the American Geograph¬ 
ical Society, a program of aerial mapping and other 
photographic work from the air in various parts of 
Peru, returned on September 7 In spite of numerous 
delays occasioned by the unstable conditions in Peru 
the expedition was able to accomplish even more than 
had been planned in its tentative program In addi¬ 
tion to the mapping, from elevations of over 25,000 
feet, of the deep valley of the Coloa River some sev¬ 
enty miles north of Arequipa—the primary object of 
the expedition—a land party spent two weeks in the 
valley studying its people, the history of the little- 
known agricultural communities of the valley floor, 
their methods of agnculturo, etc Archeologists as 
well as geographers will be interested to know that 
the expedition mapped the whole of the Chimu Val¬ 
ley and the rums of Pachacamac and discovered and 
photographed, a short distance north of Chimbote, 
the remains of what appears to be a great defensive 
wall believed by Peruvian archeologists to be a part 
of the Chimu fortifications against the Inca invaders 
Besides the aerial mapping, hundreds of aerial photo¬ 
graphs were taken and a large amount of motion pic¬ 
ture film exposed throughout the coastal region of 
Peru and the western border of the Andes Several 
flights from Lima over the western range of the 
Andes to Huancayo resulted in a senes of remark¬ 
able photographs of much geological and physio¬ 
graphic interest A report on the work of the ex¬ 
pedition will appear in a forthcoming number of 
the Geographical Review 

The Pelican, a ninety-foot motor vessel of the U. 
S Fisheries Service, loaned to the International Pas- 
somaquoddy Fishenes Commission by the United 
States Government, has just amved m St Andrews 
Oceanographic equipment will be installed there and 
it is expected that within a few days active field work 
will begin A second vessel, the Edward E Prince, 
loaned to the commission by the Biological Board of 
Canada, has already been outfitted The Pelican was 
constructed during the past year at Newport Nows, 
Virginia, for the U S Fishenes Service at Boothbay 
Harbor, Maine The captain, George Greonleaf, has 
had considerable expenence m oceanographic work, 
having formerly been associated with I)r, Fish in in¬ 


vestigations for several years in the Gulf of Maine 
and for two years in Lake Erie, where a cooperative 
survey was earned on in 2929 and 1930 For the re¬ 
mainder of the summer season the two vessels will 
base at the Atlantic Biological Station, where head¬ 
quarters for the commission have been established. 

A loan exhibition of modem Bntish optical in¬ 
struments took place in the Science Museum, South 
Kensington, England, at the tune of the Bntish Asso¬ 
ciation centenary meeting, and apparatus was loaned 
by a number of the leading manufacturers in Great 
Bntam The display will be on view up to the end 
of October in the optical instrument gallery, and 
popular demonstrations will take place at intervals. 
About 100 exhibits have been provisionally selected, 
including binoculars, rangefinders, photographic and 
microscopic objectives, projection-microscopes and 
surveying instruments. Aenal cameras, microphotom- 
eters, spectrographs and a cinema projector are 
among the developments of optical technique to be 
illustrated, and & strain-viewer will demonstrate the 
differences and flaws to be observed m various every¬ 
day objects of glass 

Preliminary plans for a new entomology building 
to be built at a cost of $150,000 for the University 
of California Experiment Station at Riverside were 
virtually brought to completion, following a recent 
conference of the director, Dr L D. Batchelor, 
members of the staff and R A. Weaver, of the de¬ 
partment of buildings and grounds at Berkeley. The 
new building will be L shaped in floor plan, 100 feet 
on the longest side and 70 on the other The major 
part of the structure will be two stories in height 
with a basement and attic There will probably be a 
greenhouse m the attic and rooms for testing large 
power spray rigs m the basement Other facilities 
included in the plans are rooms for fumigation ex¬ 
periments, spraying investigations, taxonomies! and 
physiological studies, etc Several of the rooms will 
be equipped for carrying on experiments requiring 
controlled environment with constant temperature and 
humidity The site selected for the new building is a 
short distance northeast of the main building of the 
experiment station, dose to the recently completed 
insectary, the facilities of which it will supplement 


DISCUSSION 


A NEW MATHEMATICAL REVIEW 
Foe the first time in the history of mathematics 
there woe inaugurated in April of the ourrent year a 
monthly periodical exclusively devoted to the prompt 
review of mathematical publications or to the pre¬ 


liminary announcements of remits which am expeeted 
to be published later m ewten»o in the technical jour¬ 
nals. It appears under the heading ZminXblatt fUr 
Mathemattk vnd ihre Grenig«bi*te, and the r ovij w a 
include, besides pure mathem ati c s , such a&bjaets bow- 
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during thereon as theoretical physics, astrophysics 
and geophysics The editor-in-ehief is 0 Neugebauer, 
of Gdttingen, who is well known as a mathematical 
historian, and the publisher is Julius Springer, Berlin 

Judging from the first five numbers, which cover 
384 pages, the reviews are unusually reliable and the 
publication promises to be very useful to those who 
try to keep in touch with the latest developments in 
the fields concerned While it covers to a large extent 
the same field as has been covered acceptably for more 
than half a century by the “Jahrbuoh fiber die Fort- 
sebnttc der Mathematik” its more prompt and more 
frequent appearance tend to make it a welcome sup¬ 
plement thereto It seems to have exercised already 
a wholesome influence on this annual since the parts 
of the latter have recently appeared much more 
promptly than theretofore* 

In addition to these two reviews, which are pub¬ 
lished in Germany, the mathematical public has had 
the advantage since 1893 of another very useful peri¬ 
odical devoted to reports on recent publications in 
its field and appearing in various countries This 
periodical is published under the auspices of the 
Mathematical Society of Amsterdam and appears 
under the title Revue Semestrulle des Publications 
Mathfmatiques A very useful supplement to this 
periodical appears in the form of supplementary vol¬ 
umes each covering a period of five years The mam 
novel feature of the new periodical noted above is 
therefore the rendering of prompter service to the 
mathematical student of to-day. 

G A Miixeb 

University or Illinois 

ON THE IMPROVEMENT OP THE DIC¬ 
TIONARY 

Diotionaribs and all other word-tabulations are 
valuable m proportion to their comprehensiveness and 
to their ease of use. Assume that we have a compre¬ 
hensive table How much it is used will depend 
mainly on how much trouble its use involves, or how 
fatiguing are the operations of the human eye and 
hand When I contemplate the fact that a certain 
Geman-Extghsh dictionary has no less than 15 two- 
eolvunn pages of words beginning with “sch” I am 
tempted to forego the pleasure of adding to my 
knowledge the English equivalent of some word in 
this group. 

In looking up such a word as “schmieden” the at¬ 
tention is first focused upon the initial letter and the 
pages are turned to “t.” Tune and effort can here 
be saved if the edges of the pages are so cut that the 
tfafle alphabet is seen at a glance with the letters 
fwfcnlag verthmlly downward from A to Z along the 


right-hand edge. The thumb may be placed on “a” 
and the bode opened at nearly the right page Turn¬ 
ing a few pages brings one to “sch” Here the ml 
trouble begins. The mental attention is no longer 
focused upon “sch” but upon “mieden” The eye 
strives to find these letters However instead of mak¬ 
ing them prominent and as easy to find as the first 
letter of a word the printer has artfully concealed 
them behind “sch ” The eye must search through 15 
pages looking always for the fourth letter of the 
word, then for the fifth letter, etc There are no 
heavy face type, no italics, no capitals to aid in this 
search It is veritably a game of hide and seek, and 
after a dozen such attempts the mind is fatigued, 
some of the words are not found, and the dictionary 
is thrown down in irritation How much more con¬ 
venient it would be with the elimination of all syllables 
or even all letters common to the senes, after they 
have once been given. Such is the present day prac¬ 
tice in tables of numbers Common figures are elimi¬ 
nated* The following tables show. 1, an old number 
table; 2, the typical present day arrangement; 3, the 
usual way of listing words; 4, the proposed system. 


Table 1 

Table 2 Table 3 

Table 4 

N log N 

N 

log N Usual system 

Proposed system 

iso 17600 mmoe 


16117898 

2 

898 schools 

scbMELZ 

162 18184 

3 18184 schmelsarbeit 

ARBEIT 

163 18409 

4 

469 achmetsbar 

BAR 

154 18762 

4 

762 schmelshafen 

HAFEN 

166 19088 

619033 schmelswerk 

WEEK 

156 19812 

6 

312 schmer 

schMBR 

157 19690 

7 

690 schmergel 

GEL 

15819806 

8 

866 schmerhaft 

HAFT 

150 20140 

9 20140 schmers 

Z 

160 20411 100 

411 schmetterUng 

•chMETTERUNQ 



schmettern 

N 



schmetterschlag 

SCHtiAG 



Schmidt 

sehMIDT 



schmied 

schMIBD 



schmiedbar 

BAR 



schmledbarkeSt 

BARKEJIT 



schmiede 

IB 



schmledearbett 

schmiedoA RBBXT 



schmiedeetsen 

EIRWN 



schmied eeirn 

BJISKRN 



gchmledefener 

FETTER 



sehmledeherd 

HERD 



•chmledelsen 

schmied ElHEN 



srhmlrdelsern 

BIRBRN 



schmieden 

BN 



arhmtegen 

•chUIEGHN 



schmlegsam 

SAM 


I think, so for as is possible, that it is better to 
introduce whole new syllables rather than each new 
letter by capitals, e g, by sehMIDT, schMIED, rather 
than schmlDT, schmiED, because the latter seems to 
distort the apparent pronunciation of the words 
Speed and facility m the use of number tables have 
been enormously enhanced by the modem arrange¬ 
ment, and I believe the same advantages will be 
gained by modernizing the old “Worterbueh.” In re¬ 
gard to cost, I have the opinion of an experienced 
professional book-printer that the cost of typesetting 
will be less for the proposed sy s tem . Many printers 
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maintain the practice of capitalizing the initial letter 
of all German nouns This could not be done in a 
table such as Table 4, but the nouns and their gen¬ 
ders may be indicated by the italicized letters m, f, 
or »immediately following 

“Seh” is not the only offending prefix The same 
book has 7 pages of words beginning in “ab," 4 pages 
“auf," 7 pages “be," 2 pages “durch," 4 pages “em,” 
1 page “gesch," 3 puges “uber," 6 pages “un," 10 
pages “ver," 3 pages “vor,” etc This is not a defect 
peculiar to this book, nor to the German language 
which Mark Twain reviled so heartily in lus story 
of the “Hottentotenmutterattentaterbeutelratlenlntten- 
gitterwetterkottcr" On the other hand all diction¬ 
aries including those of English words Buffer the same 
shortcoming So far as is possible let common words 
and syllables be omitted, and the distinguishing letters 
be printed in bold face or capitals, and reading such 
books will become a pleasure Thus the chief obstacle 
to foreign language reading will disappear, wasted 
mental effort and eye-strain will be reduced, and the 
publishers will gratify their ambition to make two 
dictionaries flourish where one languished before 

Nelson W Taylob 

University or Minnesota 

TERRACES IN THE CONNECTICUT VALLEY 

The terraces of the Connecticut Valley in the re¬ 
gion of Springfield and Hartford, studied at various 
times by Dana, Emerson, Alden and Fairchild and 
more recently investigated by the writer, 1 continue to 
offer new material for discussion The writer con¬ 
sidered these features to be prevailingly horizontal 
And chiefly of lacustrine origin, only minor individ¬ 
uals being overlain by fluviatilc deposits with profiles 
inclined down-valley Recently the writer, assisted 
by R M Logie, ran e level line with plane-table and 
stadia rod on the terrace at approximately 60 feet, 
extending with a few gaps through a distance of 22 
miles along the eastern side of the river between 
Glastonbury, Connecticut, and the Massachusetts state 
line This terrace was found to he essentially hori¬ 
zontal, with a maximum relief of 18 feet, the highest 
parts being arranged opposite the mouths of two 
tributary streams in such a way as to suggest local 
fans built above the general surface of the terrace 

Prior to this time Messrs Ilitehcock and Wood, of 
the American Geographical Society, at the suggestion 
of Professor Douglas Johnson, 2 ran a more extensive 

lM The Glacial Geology of Connecticut” Conn Oral 
Survey Bull 47, 1930 

1 Acknowledgment ia mado for permission to quote the 
results of this levelling, made as part of a general study 
of coastal terraces by Professor Johnson under the joint 
Auspices of the American Geographical Society, the Car¬ 
negie Institution and Oolutnbia University 


senes of Wye-level lines on several conspicuous ter¬ 
races on both sides of the nver between Windsor, 
Connecticut, and the Massachusetts line, and on ex¬ 
tensive terraces in the (Jumnipiac Valley Profiles 
constructed from these level lines show the terrace 
tops to be broadly irregular with inclinations gener¬ 
ally down-volley Some of the profiles have distinct 
breaks at the levels at which the writer has described 
terrace surfaces, m a number of others the down- 
valley slope continues unbroken through these levels 
These profiles appear to the writer to indicate flu¬ 
vial] le deposition under the control of several base- 
levels and the writer considers that the terraces they 
represent consist of fiuviatile material overlying lake 
deposits, while admitting that the fluviatilc material 
is more widespread than he had formerly believed 
During a recent two-day field conference with the 
writer Professor Johnson pointed out, on some of 
the broad lower terraces east of the nver, shallow 
curved channels lying generally against eroded faces 
of the next higher terraces These resemble the chan¬ 
nels found on many flood-plains and appear to indi¬ 
cate that the surfaces of the terraces on which they 
occur have been fashioned by streams and that the 
faces, previously interpreted by the wnter as con¬ 
structional, are chiefly erosional, whatever their orig¬ 
inal character may have been The channels were not 
recognized as systematic features by the wnter un¬ 
til Profesbor Johnson called attention to them 

Sections exposed in sand and gravel pits m these 
broad lower terraces exhibit current-bedding Some 
sections show varved clays and silts A few exposures 
show sections of what the wnter h&B desenbed as 
foreset beds exposed through thicknesses of a few 
feet, with their bases concealed Consideration of sec¬ 
tions such as these raises a question as to the differ¬ 
ence to be expected between deposits made by shallow 
aggrading streams, and deposits made in narrow lakes 
strongly affected by currents Perhaps the only posi¬ 
tive entenon for stream deposits in such a compan- 
son is the presence of buned channels visible in 
exposed sections One such channel, & few feet in 
diameter, is exposed in section in the lowest terrace 
east of the Connecticut River, two miles north of East 
Windsor Hill, Connecticut But since deposits built 
up above the surface levels of lakes by streams that 
succeed them might be expected to include filled chan¬ 
nels, the lower as well as the upper parts of the sec¬ 
tions should be examined for these features 
In this connection Professor Johnson has suggested 
that my published statement that deltaic foresets are 
the predominant type of stratification in the terrace 
of Connecticut is misleading Even the sections show¬ 
ing foresets 15 feet or more in thickness have current- 
bedded topsets The writer has included in the 
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deltaio category, without any intent to mislead, fore- 
sets exposed for only a few feet vertically and over- 
lain by current-bedded deposits, m some exposures 
reaching a considerable thickness, such as are illus¬ 
trated in Pirnson and Schucbert's “Textbook of 
Geology,” Part I, Fig 95 1929 Edition It is 

true, however, that current-bedding predominates in 
a majority of the exposures The wnter has roughly 
estimated at 25 per cent the proportion of exposures 
showing undoubted deltaic structure, whereas Pro¬ 
fessor Johnson would make the figure much lower 
As far as the lake- or stream-origin of a consider¬ 
able part of the material composing the terraces in 
the Connecticut and Qummpiac valleys is concerned, 
the present e of varved clais and silts in quantity be¬ 
neath the sands in the lower terraces seems clearly to 
indicate lacustrine deposition In at least two ex¬ 
cellent exposmes the clais grade upward through 


varved silts into sands, which m turn exhibit delicate 
current-bedding A detailed and specific study of 
the relation of days to sands throughout the valley 
might bring to light important additional data. 

The facts indicated by Professor Johnson involve 
significant reinterpretations m the conclusions reached 
earlier by the writer, but they do not appear to the 
writer to preclude the belief that the lower terraces 
like those at higher elevations were formed while 
remnants of the last ice sheet still lay m the valley 
The discrimination of topographic features whose 
relief is scarcely perceptible or imperceptible to the 
eye is admittedly a difficult matter and it is to be 
hoped that further study may establish more clearly 
the details of the late-glacial history of the Con¬ 
necticut Valley 

Richard Foster Flint 

Yale University 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MODIFICATION OF THE OSBORNE- 
MENDEL SALT MIXTURE 

Nutrition workers who have used the Osborne- 
Mendel Balt mixture 1 in the propaiation of experi¬ 
mental diets for rats will agree that tins is a bother¬ 
some mixture to piepare Not only must great caie 
be exercised m the addition of the strong acids to the 
carbonate mixture, but a slow evaporation process i* 
necessary The remoinl of the hard rnnss of de¬ 
hydrated salts and subsequent grinding piescnt fur¬ 
ther difficulties 

The authois have developed a salt mixture which, 
in so far as the metallic elements and mineral acids 
are concerned, is of the same composition ns that of 
Osborne and Mendel The mixture is prepared from 
readily available salts, and requires no evaporation 
or dehydration Its content of water of crystalliza¬ 
tion is slightly higher than that of the Oshorue-Mcn- 
del mixture The latter, when prepared according to 
the original directions (in the proportions required for 
10 kilograms of diet), yields about 435 gm of dried 
mixture, whereas the equivalent weight of F R L mix¬ 
ture here described is 480 5 gm Hence in experi¬ 
mental diets prescribing 4 0 per cent of the Osbornc- 
Mendel salt mixture, 44 (or 4 5) per cent of the 
F R L salt mixture may be substituted 

Protracted feeding experiments in which the two 
salt mixtures were fed to divided litters of albino 
rats, both consecutively and in parallel, showed no 
differences in growth response 

The composition of the F R. L salt mixture is as 
follows • 

1 Osborne and Mendel, J Biol Chem , 15, 811, 1913, 
87, 557, 1919. 


Ca Citrate 4 JI,0 


309 67 

Ca (H PO«)j 11,0 


113 25 

k,hpo 4 


219 72 

KC1 


125 20 

NaCl 


77 41 

OaCO, 


68 00 

MgCO, 


33 43 

MgS0 4 (anhydrous) 


38 50 

Fe Citrate 14 II s O 

04 181 


NaF 

3 68 


MnP0 4 

117 


Jt,Al (S0 4 ) 4 24IU) 

0 67 

13 80 

K1 

0 30 

100 00 

1,000 00 


The weighed quantities of salts are thoroughly 
mixed (a McClellan batch mixer is recommended), 
and then finely ground in a steel mill 

Philip B Hawk 
Bernard L Ober 
Food Besearcb Laboratories, Inc , 

New York City 

A STAIN FOR FIBRIN, GRAM POSITIVE BAC¬ 
TERIA AND BASAL BODIES IN TISSUES 

This stain is a modification of the Weigert and 
Gram-Weigert methods for fibrin and gram positive 
bacteria, respectively 

Tissues are fixed in Zenker’s solution (with 5 per 
cent acetic acid) or Zenker-formahn (90 cc Zenker’s 
plus 10 cc of 10 per cent formalin), they are mounted 
in paraffin and sectioned at 5p. After a very light 
hematoxylin stain they are thoroughly washed in tap 
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water, then dipped into a one half per cent aqueous 
eosin (Grubler’s woaaerUch) for a half a minute and 
washed quickly again (Washing is done in large 
volumes of water) They are then stained in Wei- 
gert’s aniline methyl violet made up as follows 

Solution 1 

Absolute alcohol 33 cc 

Amline oil 9 cc 

Methyl violet in excess 
Solution 2 

Sat aqueous solution of methyl violet 
(For methyl violet use Grublcr's 6B only) 

One part of Solution 1 is used to nine parts of 
Solution 2 for the stain The two solutions will keep 
separately, but after mixing, the stain will only last 
about ten days It seems to be best about three to 
eight days after making 

The tissues are stained in the methyl violet about 
two hours, washed well in tap water and put into 

SPECIAL 

AN OVO-TESTIS IN THE YELLOW PERCH 
(PERCA FLAVESCENS) 

Hermaphroditism occurs fairly regularly in some 
genera of Teleost fishes (Serranus and Chrysophor- 
ous) and teratological hermaphroditism has been ob¬ 
served and desenbed m the Burbot, Carp, Cod, Eel, 
Top Minnow (Fundulus, Lebistes, Xiphophorus), 
Stickleback, Herring, Lang, Perch (Perea fluviatilis), 
Salmon, Saigua, Shad, Whiting, Wrass, Sheepshead, 
Croaker, Trout and Loach In the latter cases the 
testis and ovary are seldom both full sized and nor¬ 
mal Occasionally both gonads are developed to a 
point which would make functional hermaphroditism 
possible but usually one gonad is fully formed and 
normal while the other is partially developed or frag¬ 
mentary and recognisable only by histological exami¬ 
nation, Secondary sex characters such as colors, 
gonapods, internal structures and behavior ore in 
some instances profoundly affected In other in¬ 
stances no such modifications are present 

Non-funetional hormaphroditasm has been observed 
in the European Perch (Perea fluviatilis) by Hal- 
bertsma, Hoek, Ivanzov, Skogman and Chevey, but 
no record appears m the literature of any similar 
condition m the American Perch (Perea flavescens). 

In the ease desenbed here the specimen was discov¬ 
ered by an employee of the Johnson Fish Company, 
of Green Bay, Wisconsin, in early February and the 
entire gonad was preserved in alcohol 

The ovarian portion of the gland n 52 mm long 
end appears to be normal in every respect It is 


Lugol’s solution for ten or fifteen minutes, after 
which they are again washed Each slide » than 
blotted thoroughly with filter-paper and subsequently 
differentiated in a mixture of one part aniline oil to 
two parts xylol After washing m soveral changes of 
xylol they are mounted in balsam. 

The fibrin and gram positive organisms as well as 
ciliary basal bodies are stained a deep purple, the 
dark blue nuclei are well differentiated. All outlines 
of cells can be seen distinctly due to the counter- 
stain Blood corpuscles are generally of a pale blue 
color, though at tunes they remain pink 

This method has been used particularly in the study 
of fibrin and of pneumococci (though other gram 
positive organisms have been stained aa successfully) 
and has proved of special value in the determination 
of intracellular bacteria. 

Helens Mynohenbero Wallace 

Department or Medicine, 

Univebsity or Chicago 

articles 

located in the normal position An abundance of 
large ovocytes were plainly visible before dissection 
and on histological examination the usual arrangement 
within the ovary of fully formed ovocytes and of 
undeveloped germ eells was demonstrated. The 
stroma and tunica were also normal The testicular 
mass is somewhat larger than that of a normal testis 
and is located anterior to the ovary and while it is 
immediately adjacent to the ovary, it is marked off 
sharply by texture and color The testis is abnormal 
in position, therefore, and superficially appears to be 
tumorous and misshapen Several large and many 
small lobes appear, none of which have the shape of 
the normal testis. Microscopic sections of the testis, 
however, show little that eould be called abnormal 
All lobes are filled with masses of spermatozoa Each 
lobe is subdivided by connective tissue septa into cysts 
just as m the normal testis. At the peripheral mar¬ 
gins of the lobes there are fiat, lens-shaped cysts of 
large spermatogonia or primordial germ cells, a rela¬ 
tionship which also exists in mature normal testa in 
February The only unusual histological feature is 
the thickening of the walls between some of the 
lobules and between the testicular and ovanan por¬ 
tions of the gland. 

Special attention was given to the region between 
the ovarian and testicular portions of tlle gland in 
order to discover any possible transitional zone. No 
transition occurs. On both testicular and ovanan 
sides of the connective tissue junction the hue of 
demarkation is abrupt and (here is no evidence of 
anything but normal tissue. 
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Since the ovary la normal in every respect it aeema 
likely that the fish was a female and that the abnor¬ 
mally shaped testis arose after the ovary was fully 
formed Had the teatia developed along with the 
ovary in the young fish, it might be expected that 



„ Ht 

Pro. 1 Ovo-testis of Yellow Perch Irregular teatia 
above, normal ovary below 

neither ovary nor testis would be entirely normal m 
position or shape. 

What stimulation might cause the production of a 
testis in the presence of a normal ovary it is hardly 
profitable to guess It should be noted, however, that 
nothing in either portion of the gland is so antago¬ 
nistic to the other as to prohibit the normal germ cell 
maturation w the other 

Nothing could be made out of the accessory sexual 

apparatus but if sperm and eggs were provided with 

a meant? of escape from the body, the case might be 

daa8ifled as a rare instance of functional (even if 

tentologieal) hermaphroditism. _ * m 

C. L. TUBK8R 

NeaTHwssvsRR UHimsirr 

THE CULTIVATION OP VACCINE AND 
OTHER VIRUSES IN THE CHORIO¬ 
ALLANTOIC MEMBRANE OF 
CHICK EMBRYOS 

Ttt9 successful infection of the chono-allantoio 
T ^nhnaa s of chide embryos with fowl-pox virus led 


us to investigate the effect of the inoculation of other 
viruses upon tins apparently highly susceptible tis¬ 
sue Thus far it has been found that the viruses of 
vaccinia and herpes simplex infect the membrane not¬ 
withstanding the fact that vaccine is only slightly 
pathogenic for adult fowls, and that repeated at¬ 
tempts to infect adult and young chickens with the 
virus of herpes simplex by a variety of routes have 
failed. The susceptibility of the chick’s chono- 
allantoio membrane to infection with the virus of 
herpes indicates that the embryonic cells oiler a more 
favorable condition for the growth of some viruses 
than adult chicken cells This embryonic tissue 
would therefore seem to be a promising medium to 
test the infectiousness of material from those animal 
diseases which have been proven to be or are sup¬ 
posed to be caused by viruses, but have not yet been 
transplanted upon an alien host 

The great susceptibility of the chono-allantoio 
membrane of chick embryoB to infection with vaccine 
virus is shown by the readiness with which a vaccinal 
lesion develops and spreads on the membrane, and 
by the enormous multiplication of virus at the site 
of inoculation Bactena-free virus has now been 
earned through many generations by passage every 
three days through the membranes of embryos rang¬ 
ing in age from seven to fifteen days The infected 
embryos rarely live longer than four days after 
inoculation because of the rapid spread of the lesion 
At the end of throe days a large lesion has developed 
and this stage has been arbitranly chosen as prefer¬ 
able for transfer, and for histological and cytologieal 
study 

The technique of inoculation is the same as that 
recently described by Woodruff and Goodpasture^ 1 
except that we now outline the positions of the mem¬ 
brane in young embryos, 7 to 11 days old, by 
candling, so that we are sure the window will be cut 
directly over it Also the surface of the egg shell 
is coated with a thin layer of melted paraffine over 
an area somewhat larger than the proposed window, 
in order to obviate infection from pieces of shell 
After the shell is removed the shell membrane is also 
coated with paraffine of low melting point so that 
this membrane may be torn with a sharp pointed 
instrument on three sides of the window, then folded 
back and cut with scissors, thus exposing the chorio¬ 
allantoic membrane. In this way powdered and 
fragmented egg shell can not so readily fall upon 
the exposed serosa and contaminate it 

Bacteria-free vaccine virus obtained from the testis 

1 A. I L Woodruff and B. W. Goodpasture, A mar. Jour. 

ttai, 200. 
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of a rabbit has been used to initiate the infection. 8 
When transfers are to be made from infected mem¬ 
branes the cover-glass is removed from the window, 
and the upper portion of the membrane is exposed as 
widely as possible by breaking off surrounding egg 
shell with aseptic precautions The infected mem¬ 
brane is then cut out and placed m a Pctn dish con¬ 
taining sterile 9 per cent saline solution A small 
piece of tissue from the thickened and hemorrhagic 
area is removed with scissors and smears from this are 
stained by Morosow’s method to determine the pres¬ 
ence of Paschen bodies 8 These bodies appear in 
enormous numbers in the infected membranes although 
they are difficult to demonstrate in smears from the 
skin and cornea of chickens infected with vaccinia 
Their presence in the smear is diagnostic of infection 
Other smears are stained with Loefflcr’s methylene 
blue to determine the presence of bacteria If Pas¬ 
chen bodies are abundant and no bacteria are demon¬ 
strable a piece of infected membrane measuring from 
5 to 1 mm in diameter is inoculated upon the mem¬ 
brane of each of five or six embryos We have found 
twelve day embryos to be perhaps most satisfactory 
Pieces of the remaining infected membrane are then 
inoculated into culture media and others are placed 
in 50 per cent gljcerol in 9 per cent saline and 
in fixatives for histological study 

Sections of infected membranes fixed twenty-four 
hours in Zenker’s solution and stained in a 2 per 
cent solution of acid fuchsm for ten to thirty min¬ 
utes, then counter-stained with Loeffler’s methylene 
blue and differentiated m absolute alcohol, present a 
most instructive picture Guarmen bodies arc found 
in all stages of development, finally filling and 
replacing almost completely the cytoplasm of the 
cell It is to be observed that Guarmen bodies occur 
not only in the epithelial cells of ectoderm and endo- 
derm, but in great abundance, reaching a relatively 
large size, m capillary and venous endothelium, in 
fibroblasts and possibly in the smooth muscle cellB of 
blood-vessels It is to be noted that the inclusions 
develop m great numbers and to a large size before 
there is any necrosis or cellular infiltration, although 
inflammatory exudate is abundant in older necrotiz¬ 
ing areas The effect of the infection on capillary 
endothelium is of interest The cndothchal cells are 
frequently stimulated to an active multiplication, bo 
as to form Bmall nodules and cords completely 
obliterating the vascular lumens Petechial hemor¬ 
rhages particularly from capillaries are numerous. 
The ectodermal cells of the membrane are affected 
first and apparently most severely, although there is 

2 A strain of Levaditi neurovaccine was kindly sup 
plied by Dr T M Rivers 

* M A Morosow, Centralbl f, Bakteriol , Pt I. Grig.. 
IMS, 100, 885 


often a more widely spread effect npon the mesoderm. 
Entoderm is affected least 
Smears made from infected membrane frequently 
show masses of partially dispersed Paschen bodies 
within the cytoplasm of oells, and pieces of mem¬ 
brane examined in distilled water show round or oval 
masses in which minute bodies are to be seen in rapid 
Brownian motion, just like those seen in the inclu¬ 
sions of fowl-pox and Molluscum eontagtosum 
Studies are beuig made upon the relation of the 
Paschen bodies to the structure of Guarmen bodies 
The abundance of both these elements and the un¬ 
usually large sue of the latter make this tissue 
especially adaptable to such an investigation 

Virus passed through eight generations in chick 
embryos has been applied to the skin of two or 
three day old chicks after pluckmg the down Macro¬ 
scopic nodules about 1 mm in diameter appear at the 
site of inoculation within three days Remaining 
apparently stationary for two or three dayB they 
rapidly recede Chicks recovered from vaccinia were 
infeoted two weeks later with fowl-pox virus and 
the lesions evoluted exactly like those of fowl-pox in 
normal chicks Vaccinia in the chick induces no 
immunity to fowl-pox 

Our observations suggest that the chick embryo 
might be used advantageously for cultivating bac- 
tena-free vaccine on a large scale for human vaocina- 

tl0n E W Goodpasture 

Alice M Woodruff 
G J Buddingh 

Vanderbilt University Medical School 
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THE ART OF MEDICINE 1 

By Professor DAVID RIE8MAN 
raonssoa or clinical m mcnnc, trtnviBanrY or pinnsylvania 


Ir I indulge to-day in a panegyric of the art of 
medicine, it is not with any intention to disparage 
the aeienee of medicine. Far be it from me to do so 
I was tnuned in pathology and taught that funda¬ 
mental branch for eight yean before engaging ex¬ 
clusively in the and practise of internal 

medicine. 1 may therefore lay some claim to an 
interest in the sciences. But I am here to-day through 
the courteous invitation of Dr. Locke to apeak of 
medioine as an art by which is meant medicine as it 
applies to the care of the patient in contrast with 
medicine as a branch of the sdenee of biology of 
which we proudly claim it to be a pert When I 
contrast the two branches of medicine-—the art and 
toe sdenee—it must not be inferred that they are 
•eperable in the doctor's daily work. Dr. John 
Brown, toe gentle author of “Rah and Hie Friends,” 
fcqg ago raid that art uses one eye and aeienee the 
dtosr hat wisdom uses both. It Is for this wisdom 
’to tt i n g through a union of sdenee and art for which 

viAWhass dsHvsrcd by invitation to the students of 

toe toneti Htiiul ached, November 19, 1980 


we must strive as students and aa practitioners of 
medicine. 

The art and the science of medicine are like the 
two aides of a shield, neither oan exist al<me, neither 
by itself ean achieve the grand goal for which medi¬ 
cine has beat striving through the age*—to relieve 
suffering and to prevent disease. 

In its composite character of art and aeienee medi¬ 
cine does not differ from some other occupations, 
from that of the blacksmith or that of the mason. I 
ean illustrate what I mean by a story I ones 
wanted a atone wall bruit from my boose to too 
garage—a ample wall slightly curved. Any mason 
knowing the science of putting one stone upon an¬ 
other, of dropping a perpendicular, should have bean 
able to do it But upon inquiry I was advised to get 
an Italian mason because the Italians, so I was told, 
had a natural feeling for stone and would give me a 
more beautiful wall And that is what happened— 
the wall is a work of art It has something that the 
mason who only knows how to cut stone and wht 
mertar cad pile one block upon another by fha plumb 
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line could not have achieved. And is not the same 
thing true, mutatxs mutandis, of the doctor and of the 
blacksmith f There is science in everything and there 
is art m everything When the wool workers of 
Florence wanted to provide the baptistry with bronze 
doors, they established a competition The competi¬ 
tors were to make a panel depicting the sacrifice of 
Isaac by Abraham Brunelleschi and Ghiberti were 
the chief contenders and both fulfilled the require¬ 
ments as to subject and size of panel It needs, how¬ 
ever, only a glance at the two designs to reach an 
immediate decision in Ghiberti's favor His was the 
greater art Hence those wondrous gates that 
Michelangelo said were fit to be the gates of Paradise. 

It is possible to fix an approximate date m history 
for the beginning of the science of medicine Some 
think it began in a feeble way with Herophilus of 
Alexandria. Galen, the 2000th anniversary of whose 
birth has recently been celebrated in Philadelphia, 
made a better beginning but after him the scientific 
or as we might also call it the experimental Bide of 
medicine slumbered for nearly fifteen hundred years, 
virtually until Harvey's discovery of the circulation 
of the blood in 1615 

The art of medicine, the care of the patient on the 
other hand, goes back in an unbroken tradition to the 
very beginnings of the healing art It must have 
begun in what Dolley calls the dusk of prehistoric 
time Astronomy is the only branch of human knowl¬ 
edge that might vie with medicine in length of lineage. 
The spirit that has animated the art of medicine in 
these long ages is beautifully expressed m the name 
of the first physician recorded in history—the great 
Egyptian Imhotep, whose name means “He who 
cometh in peace ” 

What do we understand by the art of medicine T 
The phrase, as I have said, is largely though not 
wholly synonymous with that of the care of the 
patient In actuality, however, it has a much wider 
connotation for it concerns itself not only with the 
siek individual but with the totality of his environ¬ 
ment—'his family, his friends, his occupation, his 
social and pecuniary status, indeed with everything 
that can favor or retard his recovery from illness In 
the past we have taken a too narrow view of our task 
m caring for the sick human being for we have been 
interested only in the patient or m his disease 
Largely through the work of Dr Bichard Cabot and 
his school a wider honzon has been opened to us with 
incalculable benefit to the sick and with a nobler 
position of the art of medicine We have come to 
realize that it is not sufficient to prescribe for the 
patient and to lay down rules for his diet, for his 
time of rest and of work We must go beyond these 
undoubtedly necessary matters and learn the condi¬ 


tions at home, whether the diabetic patient is getting 
the right diet, whether the child is getting the needed 
food and sunshine, whether the conditions of living 
are made suitable for the nervous and maladjusted 
patient We must remember the influence of sick¬ 
ness upon dependency and delinquency, the demon¬ 
strated relation between these is an added spur for 
giving to the patient’s relation to the outside world 
every possible thought and effort 

I can not leave this phase of my theme without 
paying a tribute to the social workers whose coopera¬ 
tion has so greatly facilitated in our day the care of 
the patient 

The principles of the healing art have not greatly 
changed since the beginning although the advance of 
civilization has brought about certain modifications 
in practise, for example, in the care of the insane 
and m the control of epidemics The irrational atti¬ 
tude of the public and even of the profession which 
until recent times expressed itself, eg, in shot-gun 
quarantine against yellow fever, was due to ignorance 
and has been abandoned Perhaps our present meth¬ 
ods of quarantine against some of the contagious die- 
eases are also based on false premises and will even¬ 
tually disappear 

There are other noteworthy advances in the care 
of the sick that deserve a moment’s notice The 
fever patient is no longer smothered with blankets 
and suffocated in an hermetically sealed room We 
have insulin, liver and arsphenamme for the treatment 
of three important diseases But lest we become too 
vain, let me remind you of quinine for malaria, intro¬ 
duced into Europe just three hundred years ago, of 
vaccination against smallpox, 134 years old, of lime 
juice against scurvy (1770), of ether for anesthesia 
(1846) and of antisepsis against wound infection 
(1847), all of them initiated or developed before any 
one here was bom 

I do not think I shall be challenged if I say that 
in his medical coarse as at present constituted the 
young student learns too little about the care of the 
patient In certain places there is indeed a definite 
tendency to minimize the importance of the art of 
medicine and to imbue the student with profound 
faith in the laboratory as the Alpha and Omega of 
medicine I doubt whether Hippocrates, incompar¬ 
able observer that he was and wise above other men, 
could get a chair to-day in some of these superscien- 
tific medical schools The first question that would 
be asked of him would be—“How long have you 
worked in a laboratory T" And I can see a fine 
tolerant smile playing about his sensitive lips as he 
replies, “I have done no laboratoxy work bnt I have 
studied disease diligently at the bedside. I know its 
constants and its vagaries. I know how to treat it. 1 ' 
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Speaking of Hippocrates I am reminded that our 
medieal schools not only neglect to some extent the 
practical aspects of the treatment of the sick but 
they also fail to touch that phase of the care of the 
patient upon which the Hippocratic school laid such 
stress, namely, prognosis. And yet the reputation of 
a physician often stands or falls more by his predic¬ 
tion than by his treatment 

Perhaps the care of the patient receives more con¬ 
sideration here at Harvard than elsewhere, because it 
is in this school that the traditions of Francis Pea¬ 
body are felt and honored In his beautiful Bwan 
song, “The Soul of the Clime,” Peabody has expressed 
in admirable language the true ideals of the teacher 
of the art of medicine 

The care of the sick can not be learned from books 
It must be learned at the bedside, in the hospital or in 
the home Harvey Cushing tells of a young physi¬ 
cian who counted as the most valuable experience of 
his ten years of medical study a summer’s substitution 
for a local doctor among an island colony Never 
before had his powers of observation and his common 
sense been so thoroughly exercised Although some 
hold differently, I believe that no one can become a 
great specialist who has not had some kind of prac¬ 
tical bedside experience There was much good in 
the old preceptorial system under which the young 
doctor accompanied the old doctor on his daily rounds 
and learned the art of medicine under a teacher who 
knew it I am naturally much interested in the Wis¬ 
consin experiment of reviving this old custom 

As the result of the unilateral teaching of which I 
have just spoken, the student goes out into practise 
with the conviction that the laboratory is of supreme 
importance and that observation and study at the 
bedside are of secondary rank Such blind depen¬ 
dence upon laboratory methods makes many otherwise 
excellent men of little use m the treatment of the 
sick This fact was brought home to me and many 
others during the war Men thoroughly familiar with 
laboratory technique but lacking the clinical spirit 
were, in the beginning at least, of little help in the 
wards during the influenza epidemic. 

I recently asked a renowned artisan in wrought 
iron why the world was no longer able to build great 
Gothic cathedrals like that of Chartres “To-day,” 
be replied, “men are draftsmen, in those days they 
were craftsmen ” This subtle distinction is applicable 
to the two types of medical men—the theoretically 
trained draftsman and the all-around doctor crafts¬ 
man. 

The tendency to ignore the human side of medicine 
in the patient through a predominating interest in 
hit disease and in the laboratory reached its height 
m Germany, but lately the pendulum has begun to 


swing in the opposite direction and now one hears 
everywhere the slogan, “Back to Hippocrates.” 
What is meant by this cry, back to a man who was 
born 460 B C f It means that medical men are 
coming to realize that m their otherwise laudable 
zeal for scientific methods, they have forgotten the 
true essence of their calling—the healing of the sick. 
Heilwissensohaft had displaced Heilkunst 

After these not wholly unnecessary digressions, I 
shall take up m detail the mixture of elements thaft 
constitutes the art of medicine I shall first consider 
the subjective side of the art, that which deals with 
the personality of the doctor, and then the objective, 
which deals more directly with the care of the 
patient 

All writers of romance have put in the foreground 
of the ideal doctor’s qualities sympathy I am not 
altogether in agreement with these well-wishers or 
critics of our calling, for to me the most important 
quality in a doctor is understanding—the ability to 
fathom the psychology of the patient Much of the 
good occasionally accomplished by the misguided fol¬ 
lowers of Mary Baker Eddy can be ascribed to an 
understanding of the human mind and of its influence 
upon the body 

The fact can not be disputed that the newer psy¬ 
chology especially psychoanalysis has sharpened our 
powers of understanding the subeonseious mind and 
has given us a valuable means of treating certain 
types of nervous and mental diseases I believe our 
medical schools ore delinquent if they do not teach 
at least the elements of analytic psychology as it ap¬ 
plies to the neuroses, to the psychoses, and to the 
problem child 

The quality of human understanding comprises the 
quality of sympathy Sympathy, at least the active 
kind, is not always in place, for certain patients, the 
utterly selfish ones, frequently are best treated some¬ 
what roughly But under all circumstances the doc¬ 
tor must have pity, “I can not live without pity if I 
am to become a doctor” 

Two other closely related qualities help to give the 
doctor personality—ambition and enthusiasm They 
are prerequisite to self-improvement The doctor who 
has them will be what every doctor should be—a stu¬ 
dent all his lif e I like it when the doctors talk shop. 
My lawyer friends, I find, rarely talk law nor do 
they seem to read as many journals and magazines 
as the medical men. A physician who reads knows 
what is being done in Boston, Berlin, Brussels!, Hel¬ 
singfors, Frankfurt, Rochester and Vienna The 
lawyer’s intellectual contacts seem to be more limited, 
that is why I think medicine is a much better Add 
than the law. While I prookum this self-evident 
truth I nevertheless have a very high respect for the 



lawyer who with equal conviction holds the direct 
opposite The doctor’s attitude as well as the lawyer’s 
toward his calling must be like that of the blacksmith 
in “Daniel Deronda” who said, “For the life of me 
I can not see why anybody wants to be anything else 
but a blacksmith ” 

Next to understanding in importance comes confi¬ 
dence—confidence primarily m one’s self for only he 
who possesses it can inspire confidence in others, and 
in the relation of doctor and patient confidence is 
everything The author of San Michele asks, “What 
m the secret of success?” and answers, “To inspire 
confidence ” Confidence is a magic gift granted by 
birthright to one man and denied another The doctor 
who possesses this gift, says Axel Munthe, can almost 
raise the dead The doctor who does not possess it 
will have to submit to the calling in of a colleague 
in consultation m a case of measles 

Experience and knowledge are the foundations of 
self-confidence In their absence conceit may perhaps 
create self-confidence but it is then like an inflated 
bubble easily pneked 

Confidence in one’s salf begets imperturbability—a 
magnificent asset in the crises of the aickroom When 
the patient is in agony and the fnends m despair the 
calm, well-poised, confident doctor is like a tranquil 
haven to a storm-tossed ship 

The doctor needs to be honest—I do not mean the 
vulgar honesty that the Philadelphia Quaker had in 
mind when he said to hrn son, “Be thee honest, James, 
hut if thee can’t be honest, be thee as honest as thee 
can” I mean intellectual honesty, the kind that 
scorns deceit and bluff 

The thought of intellectual honesty suggests an¬ 
other thought and that is the danger, the unwisdom, 
of becoming a fashionable doctor A few years ago 
I called on a very distinguished physician in Harley 
Street in London During the course of conversation 
I asked him about another man on Harley Street 
who is widely known as a clinician “Oh,” he said, 
“he is just a fashionable doctor” His tone spoke 
volumes What he meant I am sure you can all 
imagine 

There are other elements that can not be left out 
of the category of qualities a doctor needs if he wants 
to exercise the art of medicine with success Dignity 
is one of these. The dignity I have in mind does not 
depend on what is facetiously called the bedside man¬ 
ner, nor upon the cut of the clothes, nor upon the 
appointments of the office I can best define it by 
saying what is absent from it—familiarity, gossipi- 
ness, pomposity and haste 

When I began the practise of medicine a young 
man bad a hard time to succeed. My contemporaries 
and 1 were sure that the Vandyke beard, the frock 


coat and a few gray hairs were the »m g*u» mm of 
success. As a concession to this sentiment, I grew 
a beard but as it was red and my hair was brown, 
the combination was by no means comely and I soon 
took the advice of well-meaning fnends and of the 
looking glass and did away forever with the beard. 

Punctuality, the politeness of kings, is a quality of 
much value in the doctor’s relation to his patients 
and his colleagues The patient has little patience. 
The late Dr William Pepper, one of the busiest men 
of his generation, was remarkably prompt Not only 
must a doctor be punctual but he must never appear 
to be in haste It was one of Sir James Mackenzie** 
striking characteristics that no matter how pressed he 
was for time he never seemed burned 

The doctor must have courage—a courage greater 
than that of the soldier who is sustained by the thnll 
of battle and the mspinng support of hie fellows. 
The courage of doctors in all ages has never beesf 
surpassed There are, of course, instances of lack of 
courage but they are few You may remember that 
the great Thomas Sydenham was accused of deserting 
his practise when the plague broke out in London. It 
is told of Galen that he was once asked by Marcus 
Aurelius to accompany him on his campaign in Ger¬ 
many Galen immediately had a very convenient 
dream in which Aesculapius forbade him to leave 
Rome, a divine command Marcus Aurelius did not 
daxe to disobey. 

I am not fond of the praise of those who sympa¬ 
thize with the physician because be has to make 
many sacrifices of those joys and activities of life 
upon which the average mortal sets so high a store. 
“Doctor, it must be hard for you to miss that opera, 
this play or that party ” No, it is not at all hard 
except perhaps through the uxonal reflex, for the 
thing wo do instead brags so much more durable 
satisfaction. Some wives may perchance express 
regret, but the ideal wife which nearly every doctor 
has shares her husband’s feelings. 

And now I come to the objective aspect of the care 
of the patient—the practical application of the art of 
medicine. 

The visit of the patient to his doctor is an event 
of transcendent importance upon which the patient 
focuses all his thoughts, his hopes and fears. He is 
full of his story and wants to pour it out to a recep¬ 
tive listener The doctor, therefore, must listen with 
patience and interest, he must avoid interruptkw 
and when interruptions come, he must from a cuttfr 
voted habit be able to brag back his mind at once to 
the patient’s case. 

The doctor must be a detective, a Sherlock Hotatfe,, 
a Zadik, so as to elicit data intentionally or ——*pr’ 
tionally concealed by toe patient 
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He matt understand something of the laws of 
heredity which play a more important rftle in the 
majority of diseases than is dreamt of m our every¬ 
day philosophy Furthermore* he must have some 
acquaintance with the newer concepts regarding the 
constitutional factors in disease, factors that are 
closely allied to heredity. 

Study of the recent literature and bedside experi¬ 
ence are the chief teachers in these newer but worth¬ 
while fields. 


After obtaining, often with infinite pains and self- 
control, the history, the doctor proceeds to make the 
physical examination It is at this point that art 
and scienoe meet. The doctor must know his tools, 
whether they be his hands, hia eyes, the test-tube or 
the microscope He must know how to make a phys¬ 
ical examination He must know the physiognomy 
of disease so as to recognize it when it is present 
After a thorough examination and a painstaking 
history, he should be able to arrive at a diagnosis and 
to apply treatment rationally 
Let your work be so thorough that when the 
patient leaves your office he will be able to say, “Such 
an examination I have never had before.” 

The subject of physical examinations reminds me 
to say a word about the cost of medical care, espe¬ 
cially about the cost of laboratory examinations. Is 
it uot the duty of every physician to minimize the 
expense to which the patient might be subjected by 
avoiding useless and uncalled for examinations! Ex¬ 
pensive wholesale examinations not baaed on a thor¬ 
ough preliminary study are economically wasteful and 
reflect grievously on the good sense of the medical 
profession. Much of the criticism of the cost of 
medical care arises from this wide-spread practise of 
ordering lndiacnminately all manner of examinations 
in every patient 

Medicine after all is not a matter of trial and error 
nor is the doctor's examination a ballon d’emblSe 
but it u a purposive rational procedure based on a 
careful history and on an appreciation of the needs 
of a given case There are occasions when difficulties 
of diagnosis may warrant the making of every pos¬ 
sible test but they are rare. 

What should the doctor tell the patient about his 
disesesf There are some distinguished men who urge 
that the doctor tell the truth, the whole truth and 
nothing but the truth I am inclined to think that 
those who give this advice have never had any desper- 


flftb iUnsss in their own families or at least have seen 
hut Hfctie suffering among the people. When Dante 
taftoribed above the doors of his “Inferno,” Lasc%aU 
voi cfr'entrote—-all hope abandon ye 
W aw* here— he showed his profound nnderstand- 
tto human soui He knew that the greatest 


The doctor must ever be eereful not to banish hope 
even at times when there seems no hope. Does that 
mean to be false to truth! No, it only means that 
the doctor should temper his statements so as not to 
crush the spirits of the patient or his dear ones. 
There are cases that by every criterion are doomed, 
in which nevertheless a sudden turn may occur and 
recovery result One not rarely hears the statement— 
the doctors had given him up but he got well 
I have seen recovery in oases of insanity that seemed 
utterly hopeless A woman conies to my mind at this 
moment who had a profound melancholia She tore 
out her hair, had to be fed forcibly and took on the 
appearance of an old hag After about three years 
of abject and repulsive negativity, she began to im¬ 
prove and finally got entirely well, so well that she 
has been able to make several trips to Europe and 
one around the world 

But even in cases that experience tells us can not 
possibly recover, the humane doctor will so couch 
his statements that the family will be sustained during 
the last days or weeks of the patient's life 
A patient of mine had a serious coronary attack 
and seven years later had a second one while in Pans 
The physician in attendance oalled a consultant who 
as soon as he had seen the patient said to the wife, 
“Madame, your husband is going to die.” Put in 
that bald brutal way the dictum crushed her She 
implored the attending physician to remain with her 
husband and to spare no efforts to save him. To 
every one's astonishment the man improved, so that 
the consultant on his next visit declared that he had 
been m error and that the patient would now recover. 
The wife was overjoyed. That night the man had 
another seizure and died 

What should the doctor have said! As 1 see the 
situation he shonld have said something like this: 
“Madame, your husband is very ill, his chances of 
recovery are not good. However, we shall not give 
up and shall do everything in our power to save him ” 
The question is often asked, “Doctor, shall I send 
for the children!” I usually reply, “It might be 
wise; if they And their father improved, they will 
be only too happy and if not, they will be grateful 
for letting them know the truth.” 

Keep the patient's confidence. If you get to be 
known as one who babbles, patients will keep from 
you important details of their lives that you need to 
know if you want to be successful in your treatment 
Coming now to specific advice on the question as 
to what to tell the patient, my counsel has been some¬ 
what as follows. 

If tbe patient has a serious disease, the knowledge 
of whWt might frighten or crush him, tdl him the 
whale truth onty if it is otherwise impossible to got 
hmfitil cooperation. If he carries out the instruction* 
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faithfully, it is unnecessary, it is cruel to tell him the 
worst 

In the case of tuberculosis conditions are somewhat 
different A patient who does not know his disease 
may become a menace to others Moreover, in the 
absence of an understanding of his malady he will 
rarely give that full cooperation which is vital for 
success in conquering the disease Therefore, J always 
tell the patient the truth if he has tuberculosis One 
need not be brutal about it—one can sugar-coat the 
pill but the pill must be administered 

Many patients have canoerophobia, that is they are 
convinced that somewhere m the body there is a 
cancer If after a thorough examination I have come 
to the conclusion that there is no cancer, that the fear 
is groundless, I have sometimes found the following 
procedure very successful If after the examination 
the patient asks me, “Doctor, do I have a cancer T” 
I say, “Yes, you have two or three” That generally 
causes him or her to smile and the fear vanishes 

If for legitimate reasons one conceals the true 
nature of a ferave disease from the patient himself, 
one must as soon as possible apprize a member of the 
family Not only is this a duty one owes to the 
family but it is also a matter of self-protection, 
otherwise the doctor may be accused of not having 
known the true nature of the patient’s illness 

It is the doctor’s duty if the patient has an illness 
that might suddenly terminate his life, such as angina 
pectons, aneurysm, or excessively high blood pressure, 
to induce him in a tactful way to make his will 

In a doubtful case the doctor must always err on 
the side of hope but he must be honest not to rouse 
vain expectations when he is fairly convinced that the 
patient can not recover 

In connection with this general subject there is a 
kindred matter of which I want to speak There are 
situations in which from the nature of things treat¬ 
ment is useless If the case is one of long-standing 
suffering, such as cancer, the family nearly always 
prefer that the doctor do nothing to prolong the 
agonal period They may, m fact, resent the tortur¬ 
ing with injections of an already overtortured patient 
There are cases, however, in which the family insist 
that the doctor spare no efforts, that he fight with 
death to the lost moment They resent it if he sits 
idly by with folded hands while the patients life is 
ebbing away What is his duty m such circum¬ 
stances 7 If the family is an intelligent one, he can 
explain (he futility of all further efforts, but where 
intelligence is conspicuous by its absence, it is good 
psychology to keep on Only he who in the lonely 
hours of the night has fought with death over a dying 
child and has seen the gratitude in the eyes of the 
parents, knows the profound difference between theory 
and practice. 


It is the doctor's duty to pay attention to the crea¬ 
ture comforts of the patient The poorer the patient, 
the more important it is for the doctor to give that 
phase of the medical art his attention 

Among the comforts of the patient the first place 
is occupied by a good nurse whether hired or 
“owned 99 A good nurse will see to it that the bed is 
clean and smooth, that the pillows are properly ar¬ 
ranged—the arranging of the pillows is an art—that 
the light is satisfactory and the hangings not too 
gansh The importance of the hangings was brought 
home to me many years ago in connection with a 
typhoid fever patient whom I had seen m consulta¬ 
tion The young woman was convalescing from her 
fever but had become wildly delirious, crying out 
that she was being burned alive The family and the 
doctor were greatly worried that her mental aberra¬ 
tion might be permanent However, I gave a good 
prognosis and outlined appropriate treatment I 
did not see the patient again, but perhaps six months 
later a young woman walked into my office and said, 
“Doctor, I want to pay my bill 99 I did not recognize 
her She said, *1 am Miss Nichols Perhaps you 
would like to know something about my delusions.” 
“Surely,” I said, “I remember the details very well 99 
Then she toid me that she attributed her delusions of 
fire and burning to the fact that the wall paper was 
red, red flowers were being sent to her, the screen 
around the bed was red and the nurse was fanning 
her with a red fan 

It goes without saying that proper food properly 
prepared and properly served is vitally important 
Unfortunately even m the best hospitals one or more 
of these factors may fail 

A point of importance often neglected is the giving 
of specific directions Early in my life I found it a 
good practise to write out for the caretaker, whether 
it was a member of the family or a nurse, the direc¬ 
tions as to food, medicines, etc. 

This applies also to prescriptions It is unwise to 
say “take medicine as directed” The instructions 
should be specific and if the medicine is to be used 
externally, bo sure to say “for local or external use." 

Whatever treatment is instituted must be made to 
fit the patient’s circumstances It shows the doctor’s 
lack of understanding and judgment if he suggests 
methods of treatment that the patient’s station in tilt 
makes impossible of application If the doctor in 
this year of grace should suggest to a broken-down 
broker that he go to the French Riviera for his bodily 
health, it might lay him open to a great deal tit 
ridicule 

Visits of friends* Job’s comforters are so uMqtrir 
tons that the majority of patients are better off with* 
out viators although one must use judgment* Is* 
cently one of my patients, a man 00 yean iff, had 



Oovout 16,1061 


SCIENCE 


379 


his tonsils removed. It was quite a shook to him 
As he was convalescing and about ready to go home 
Bildad the Shuhite came to see him in the person of 
a business fnend and told him this—“Don’t go home 
too soon, a man I know went home the other day and 
had a terrible hemorrhage and nearly died” 

Attendance at operations Many a patient who is 
about to undergo an operation scarcely knows the 
surgeon when the latter is in his civics and not at all 
when he is garbed like a ntomber of the Ku Klux 
Klan What a comfort it is to have the family doctor 
standing by his side when the anesthesia is about to 
begin 

There is also a personal advantage to the doctor m 
being present at operations and that is he can learn 
a great deal more from the autopsui in vtvo than from 
books. 

Be present at death, it is a great comfort to the 
family who may need the staying influence of a sym¬ 
pathetic fnend, one whose countenance like that of 
Conan Doyle’s Dr Seldon is in itself a consolation 

In discussing treatment of any given disease text¬ 
books and teachers of medicnie usually dwell upon 
the treatment of the disease during its course Little 
attention is given to the treatment during the period 
of convalescence and yet that is a very important 
part of therapeutics If the patient is recovering 
from some acute infectious disease like influenza, 
pneumonia, or typhoid fever, he con not return to 
work immediately, ho has first to get back his 
strength, both mental and physical He must receive 
instruction as to how much to sleep, how muoh to 
exercise, what to eat, in fact, how to live until he 
is himself again 

I have found that many surgeons entirely neglect 
the after-treatment of their cases That neglect ac¬ 
counts for a certain proportion of recurrences or 
post-operative failures If the surgeon will not take 
the trouble to instruct the patient how to live after a 
capital operation, then the medical man must be pre¬ 
pared to give the necessary advice. He must pre¬ 
scribe the patient’s diet and his general course of 
life I want to pay tribute to one of your fellow 
citizens who has done a great deal to focus the atten¬ 
tion of the profession on the after-care of patients— 
Dr. John Bryant 

I often advise women patients who ore convalescing 
to get up, put on corsets, stockings and the best dress¬ 
ing gown they possess. It will give them a sense of 
well-being As Emerson understanding^ expressed 
itp “The consciousness of bang well-dressed is capable 
of yielding satisfaction that religion is powerless to 
bestow,” 

An essay on the care of the patient might properly 
inolude a section on that ticklish subject called medical 


Among the lay public ethics commands about as 
much respect as the Volstead act in Chicago. They 
look upon our code as a sort of conspiracy for their 
undoing That is because they do not understand it 
and also because sickness creates selfishness Our 
ancient code is nothing more or less than a system of 
honorable dealing and in the last analysis is advan¬ 
tageous to the patient 

Much criticism is heard about consultations Some 
of it is justified, although the strictures of Moli&re 
and the caricatures of Cruikshank hardly apply to¬ 
day I believe in open consultations openly arrived 
at and whenever possible try to persuade the attend¬ 
ing physician to have the family present 

I have known the doctor in attendance in cases in 
which there was a radical difference of opinion to 
ask the consultant to tell an untruth That is unfair 
both to the patient and to the consultant If the 
consultant is tactful, he can express his opinion with¬ 
out belittling or embarrassing the family physician 

And now, in concluding, I want once more to make 
it plain that indispensable as bedside experience is, it 
alone does not make a good doctor and if the Hip¬ 
pocratic ideal implied only bedside study, only the 
art of medicine, it would be an inadequate ideal 
Believing this I have not been able to follow the late 
Sir James Mackenzie, for whom I had the highest 
personal regard as doctor, scientist and pioneer 
cardiologist, in his vehement attack on laboratoiy 
methods—an attack difficult to understand in one who 
in his early years made use of precision instruments 
with the greatest advantage to medicine I can ex¬ 
plain it only on the ground that many a great man 
when he grows old becomes a laudator tempona act*. 

There is no conflict between the bedside and the 
laboratory Indeed the bedside may also be consid¬ 
ered a laboratory The problems of clinical medicine, 
of bedside research, are as unlimited as are the prob¬ 
lems of laboratory research and to my mind a good 
conscientious clinical essay is as valuable a contribu¬ 
tion as a laboratory essay, even if that is filled with 
quadratic equations and estimations of the pH to the 
tenth decimal 

The physician who would be an artist in medicine 
must, like the artist mason of whom I have spoken, 
have the fundamental skill or science to build cm. 
His foundations must be solid and he must understand 
the use of plumb and level Bedside manner other¬ 
wise becomes a mere veneer 

A doctor must not only read medicine, if he has 
ambition and enthusiasm he will read much else 
besides. Everything that extends his antennae makes 
him a better physician For that reason I am an 
ardent advocate of a hobby for every medical man. 
A hobby has a subjective value—it is a haven of 
rest for the tired mind, and it has an objective value 
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u» that it gives additional points of eontaet with intel¬ 
ligent patients and may form the basis of brief eon- 
venation that adds to the pleasure of the doctor’s 
visit It may even lead to friendships that otherwise 
would not be formed. 

The American is what Paul Leicester Ford ealls 
Peter Sterling, a practical idealist Better perhaps 
than any other national he can combine the ideals of 


the art of medicine with tbe ideals of the kfcotfett?* 
Under that eambmed egit nsetebe wiB bmmm a 
greater and a grander profession, more scientific in 
the sense of understanding better the phyriolqgie 
basis of life and health and a nobler art m its pro¬ 
found insight into the human soul which can not be 
weighed in the balance or seen through the micro¬ 
scope 


OBITUARY 


EDWARD SKINNER KING 

Or September 10 Professor Edward Skinner King, 
astronomer for more than forty years at the Harvard 
College Observatory, died at his home m Cambridge, 
Massachusetts, after a short illness He was bom at 
Liverpool, New York, on May 31, 1861, and obtained 
his education m the schools of that state, receiving his 
degree from Hamilton College an A B degree in 1887, 
an AM in 1800 and an honorary ScD in 1027 
While at Hamilton he specialized in mathematics and 
the classics, taking several of the coveted prizes in 
mathematics, and was elected a member of Phi Beta 
Kappa. 

During his college days he came under the guidance 
of Professor C F W Peters, upon whose suggestion 
he applied, immediately following his graduation, for 
a place on the staff of the Harvard College Observa¬ 
tory Appointed an assistant in 1887, he was con¬ 
nected with the observatory thereafter almost continu¬ 
ously until his death There was an interval of about 
three years m the early nineties when he was com¬ 
pelled to give up active duty because of ill health 

During all these years Professor King was in charge 
of astronomical photography at Cambridge, develop¬ 
ing new methods of clock control, instrumental guid¬ 
ing and plate testing He was a pioneer in the sub¬ 
ject of photographic photometry, and made a special 
determination of color differences m stars, as observed 
photographically and visually He was the first suc¬ 
cessfully to photograph the Aurora and the spectrum 
of lightning, and was likewise the first to observe star 
occupations by photographic means The results of 
his scientific work are to be found in the various Har¬ 
vard Observatory publications and include, among 
others, discussions on the absorption of photographic 
wedges, photographic photometry, lunar photometry, 
tests of photographic plates, transformation of pris¬ 
matic to normal spectra, absorption medium m space, 
out of focus results on magnitudes of stars, eclipses of 
Jupiter’s satellites, and photo-visual magnitudes of 
stars and planets 

For more than ten years Professor King contributed 
biweekly articles on Astronomy to one of the promi¬ 
nent newspapers of tbe country, and in this connec¬ 


tion devised and published his "Star Maps ” He was 
coauthor of the “Harvard Radio Talks,” better known 
as “The Universe of Stars ” In 1030 he produced his 
“Manual of Celestial Photography,” an authoritative 
and unique treatise on how to take celestial photo¬ 
graphs 

Professor King became assistant professor of 
astronomy in 1913, and in 1926 was made Phillips 
professor, a chair which he held until September first 
of this year, when he became professor emeritus. He 
was a member of numerous scientific societies, among 
which were the American Academy of Arts and Sci¬ 
ences, the American Association for the Advancement 
of Science, the International Astronomical Union, the 
Socidti Astronomique de France, the Bond Astro¬ 
nomical Club, the Nantucket Maria Mitchell Asso¬ 
ciation, and the American Astronomical Society, of 
which, at the time of his death, he was a member of 
the council 

He was married in 1890 to Miss Kate Irene Colson, 
of Batchellerville, New York, to whom three children 
were born* Dr Harold Skinner King, now associate 
professor of chemistry at Dalhousie University, Hali¬ 
fax, N. S , Margaret W, wife of Professor J C. 
Manry, of the University of Iowa, and Everett T*, 
who died in 1917. 

Lbor CaHPBKUj 

MEMORIALS 

To celebrate the centenary of the British Medical 
Association the council has opened a fund for the 
purpose of establishing a permanent memorial to its 
founder, Sir Charles Hastings The Brttuh Me&oal 
Journal reports that the memorial will take the forte 
of a stained-glass window in the cathedral at Worces¬ 
ter, a city with which he was intimately associated 
all his life; the placing of a tablet on the bouse in 
Worcester in which he practised, and the restoration 
mad permanent upkeep of his grave in the Astwood 
Cemetery, Worcester. Any balance left over after 
these objects have been fulfilled will be given to 
Sir Charles Hastings Fund, which is controlled by A * 
small body of trustees, who have power to distributed 
tiie income for the benefit of individual 
the pxofesnon or their dependents m any WSYthet < 
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the trusteed may think fit The fund has proved ex¬ 
ceedingly useful in eases which do not come within 
the ordinary scope of the Royal Medical Benevolent 
Fund and in cases in which there is urgent need for 
help 

RECENT DEATHS 

Dr L L Van Slyke, chemist at the New York 
State Agricultural Experiment Station at Geneva and 
professor of dairy chemistry at Cornell University, 
died on October 1 He was seventy-two years old 

Du Willis A Slater, director of the Fritz engi¬ 
neering laboratory at iAjhigh University and formerly 
engineer plnsicist at the U S Bureau of Standards, 
died on October 6 at the age of fifty-three 

Dr George Thomson Elliot, emeritus professor 
of dermatology at Cornell University Medical College, 
died on September 14 Dr Elliot was seventy-six 
years of age 

Mr Alfred J Henry, senior meteorologist in the 
U S Weather Bureau and editor of the Monthly 
Weather Revtew, died on October 5, aged seventy- 
three years 

Dr James W Gidley, assistant curator of fossil 
mammals at the U S National Museum, died on Sep¬ 
tember 26 He was sixty-five years of age 


Dr J Madison Taylor, professor of physical 
therapeutics and dietetics at Temple University, died 
on October 3 at the age of seventy-seven years 

Professor Josiah W Votey, dean of the College 
of Engineering at the University of Vermont, died 
on September 16, at the age of seventy-one years 

Mr Andrew J Wiley, well-known consulting en¬ 
gineer, died on October 7 He was sixty-nine years 
of age 

Sir William John Ritchie Simpson, director of 
tropical hygiene at the Ross Institute, Putney, editor 
of the Journal of Tropical Medicine, and emeritus 
professor of hygiene and public health at King’s Col¬ 
lege of the University of London, died on September 
20, at the age of seventy-six years 

Dr Percy Groom, professor of the technology of 
^oods and fibers at the Imperial College of Science 
and Technology, died suddenly on September 16 
Dr Groom was sixty-six years of age 

Colonel the Honorable Milo G Talbot, who 
was awarded a Royal Medal of the Royal Geograph¬ 
ical Society in 1909 and who was known for his sur¬ 
veys of the northwest frontier of India and Anglo- 
Egyptian Sudan, died on September 3 at the age of 
seventy-six years 


SCIENTIFIC EVENTS 


THE METALLURGICAL ADVISORY BOARD 

The fifth annual open meeting of the metallurgical 
advisory board to the Carnegie Institute of Tech¬ 
nology and the U S Bureau of Mines will be held 
on Friday, October 16, on the campus of the insti¬ 
tute, in Pittsburgh The progress made on research 
problems undertaken jointly by the Carnegie Insti¬ 
tute and the U S Bureau of Mines will be discussed 
during the morning and afternoon sessions by investi¬ 
gators from the two laboratories 

Mr Charles F Abbott, executive director of the 
American Institute of Steel Construction, Inc, will 
be the principal speaker at the evening session, which 
will follow an informal dinner at the Hotel Schenley 
Mr. Abbott’s subject will be “Market Research in the 
Steel Industry ” Dr Thomas S. Baker, president of 
the Carnegie Institute of Technology and organiser 
of the advisory board, will preside at the evening 
session. 

The morning meeting will he devoted to reports and 
discussions on iron-manganese-carbon alloys and 
chrome-nickel alloys. Reports on research work will 
k® given by Dr Francis M Walters, Jr, director 
of the Bureau of Metallurgical Research of the Car¬ 
afe Institute, Dr. V. N. Krivobok, metallurgist of 


the same bureau, and Maxwell Gensumer and Cyril 
Wells, assistants Dr C H Herty, Jr, physical 
chemist, and M B Royer, assistant metallurgist, of 
the U S Bureau of Mines, will deliver a report on 
the solubility of carbon in iron-manganese-silicon 
alloys Dr G R Fitterer, associate metallurgist of 
the U S Bureau of Mines, will report on the electro¬ 
lytic method for the determination of inclusions m 
steel Other reports will be delivered by the same 
investigators 

The physical chemistry of steel-making will be re¬ 
ported on and discussed at the afternoon session The 
three outstanding contributions from this work are 
the development of a new manganese-silicon deoxi¬ 
dizer, which has been shown to be much superior to 
ferro-manganese ferro-siheon in combination in pro¬ 
ducing clean steel at a low cost, the development of 
a method for quantitatively determining non-mctallic 
inclusions in plain-carbon steels, and the determina¬ 
tion of the factors which affect the oxidation of steel 
in the open-hearth furnace. These reports will be 
made by Dr. Herty and members of the staff of the 
U S Bureau of Mines The several reports will be 
interspersed with discussions by metallurgists from 
the industry. 
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The laboratories of the U. 8. Bureau of Mine* and 
of the Carnegie Institute of Technology will be open 
for inspection on the morning of October 17* Mem¬ 
bers of the staffs will be present for informal discus¬ 
sions on the work whieh is being done 

THE INSTITUTE OF PAPER CHEMISTRY 

Thb new building to house the Institute of Paper 
Chemistry at Lawrence College, was dedicated on 
September 23 We learn from The New York T%mee 
that an announcement was made of a gift of $100,000 
to the institute by Mr J C Kimberly, president of 
the Kimberly Clark Company m memory of his 
father, Mr J A Kimberly, who was among the first 
students to enter the doors of Main Hall at Lawrence 
College when it was built, more than seventy-six years 
ago The elder Mr Kimberly was for half a century 
a pioneer in the pulp and paper industry 

In the words of Mr Ernst Mahler, president of the 
institute and a vice-president of the Kimberly Clark 
Company, “the gift will be used to erect, contiguous 
to the present building, a library and laboratory to 
bouse the splendid collection of books we possess and 
to make provision for its growth, and to provide ad¬ 
ditional laboratory space, already shown desirable” 

Other gifts of $16,000, to be made available for 
additional fellowships and scholarships for institute 
students during the next three years, were also an¬ 
nounced 

President Herbert Hoover sent a letter of com¬ 
mendation to Mr Mahler on the organisation of the 
institute The program at the dedication began with 
a procession of the faculty of Lawrence College, 
with which the institute is affiliated, and included the 
presentation by Mr Mahler of the keys of the in¬ 
stitute to the president of Lawrence College, Dr* 
Henry M Wrieton, who paid tribute to the “en¬ 
thusiastic and energetic labors of the members of 
the board of trustees ” 

Dr John H Finley, associate editor of The New 
York Ttmee, m the dedicatory address congratulated 
Lawrence College, a liberal arts institution, on its 
having an affiliated graduate school to be devoted 
completely to the interests of research in the pulp 
and paper industry* 

The ceremony brought a number of the leaders of 
the pulp and paper industry to Lawrence and the 
institute. Guests at a luncheon held in connection 
with the dedication included Mr M A Krimmel, 
chief chemist of the Hammermill Paper Company and 
president of the Technical Association of the Pulp 
and Paper Industry, Colonel Benjamin E Franklin, 
president of the Writing Paper Manufacturers’ Asso¬ 
ciation and vice-president of the Strathmore Paper 
Company of Massachusetts, and S. L. Willson, presi¬ 


dent of the American Pulp and Paper Association. 
In their addresses they praised the institute as a 
means of supplying a mash-needed technical train¬ 
ing for newcomers in the industry and lauded the 
men who have pioneered in its founding 
The school is patterned after the Darmstadt school 
in Germany and is the only one of its kind in the 
United States Several large grants were given when 
it was organised, and twenty-six students from uni¬ 
versities throughout the country entered classes in 
1930, under a faculty of nine Complete paper-mak¬ 
ing processes are studied 

The purpose of the institute is threefold—to tram 
talented college graduates in pulp and paper chem¬ 
istry, to establish a comprehensive research library 
and information service for use of the paper indus¬ 
tries and institute, and to coordinate research in the 
interest of the whole industry 
Opened first with Dr Otto Kress as technical di¬ 
rector, the institute has begun its new session with 
twenty-seven students, graduates of twenty-two col¬ 
leges and universities and residents of sixteen states 
It operates on a budget equal to the income from 
more than $1,000,000 endowment 

About $250,000 is invested in the plant and ap¬ 
paratus, the institute having in its new building the 
finest arrangement of optical instruments, the moat 
exact constant-humidity and constant-temperature 
rooms to be found, it is said, m educational institu¬ 
tions in America More than 225 mills and corpora¬ 
tions throughout the United States have contributed 
instruments, materials and apparatus for use in its 
construction and operation 

THE FIVE-YEAR PROGRAM OF THE 
KENTUCKY GEOLOGICAL SURVEY 
Thb Kentucky Geological Survey has just brought 
to completion its five-year program of detailed map¬ 
ping of the areal and structural geology of the Blue 
Grass Region of Kentucky* This portion of the 
state—one of the ehoiee agricultural areas of the 
entire country, is equivalent to the Ordovician ex¬ 
posure of northern-central Kentucky. In this region 
new base maps have been prepared at the scale of 
one inch to the mile, utilising topographical surveys 
wherever possible for each of the counties involved. 
On these new county maps the areal and structural 
geology has been executed and with the completion 
of the map of Scott County, which is now shortly to 
be issued, pew incb-to-the-mile areal and structural 
maps have become available for all parts of thb 
Ordovician exposure in the northern-central part of 
the state. The following county maps have been 
pared and have been issued separately: Boon#, 'wqfc 
ton, Campbell, Gallatin, Grant, Pendleton, Bgaptafo 
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Meeftn, IWnft Nicholas, Bath, Harmon, Owen, 
Carroll, Trimble, Oldham, Henry, Franklin, Shelby, 
Jefferson, Spencer, Bulhtt, Nelson, Washington, 
Marion, Boyle, Mercer, Anderson, Woodford, Fay¬ 
ette, Jessamine, Garrard, Lincoln, Madison, Clark, 
Montgomery, Bourbon, Robertson and Scott 

While it is true that some of these maps overlap 
the periphery of the Blue Grass region and extend 
into the well-known Kentucky Knobs region, it is a 
fact there are to-day no areas within the Blue Grass 
which are not surveyed These new eounty maps are 
available to the general public for a nominal sum 
from the office of the Kentucky Geological Survey 
at Frankfort, Kentucky 

With the exception of Garrard, Woodford and 
Fayette, all these county maps have been published 
by lithographic processes in standard colors on the 
scale of one inch to the mile. The usual divisions of 
the Kentucky Ordovician, ranging from and includ¬ 
ing the Richmond of the Upper Cincinnatian through 
to the High Bridge of the Champlaiman, have been 
shown by outcrop This area encompasses about 
8,000 square miles and constitutes the largest unit 
outcrop of Ordovician sediments mapped areally and 
structurally in detail in the world. 

PSYCHOLOGICAL EXPEDITION TO 
CENTRAL ASIA 

Ik July, 1031, the Uzbek Research Institute of 
Samarkand, together with the Moscow Institute oi 
Experimental Psychology, organized the first expedi¬ 
tion of the Soviet Union for the study of psycholog¬ 
ical characteristics of peoples in various stages of 
cultural development The aim of the expedition was 
to investigate the variations in thought and other psy¬ 
chological processes of people living in a very primi¬ 
tive economic and social environment, and to record 
those changes whieh develop as a result of the intro¬ 
duction of higher and more complex forms of eco¬ 
nomic life and the raising of the general cultural 
level 

One special task of the expedition was to develop 
new methods for evaluating intellectual status of indi¬ 
viduals m very backward communities, because the 
usual methods of determining intelligence are inap¬ 
plicable in the very special cultural conditions in¬ 
fluencing the intellectual processes of the members of 
these groups. Another task was the preparation of 
educational methods which could be applied to these 
communities, such as the teaching of counting, read¬ 
ing, etc. 

The expedition was organised under the direction 
of Professor Alexander Luna, of Moscow. The mem- 
kera of the expedition included Mr P I Leventuev, 
^ V. % Arbnzov; Mr. V. V. Zaharova, Mr. H 
Ntr, A Batburova; Mr. L* S Gazaryans, 
", . * 
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Mr A. D. Kolbin; Mr. E. N. Mordkorieh; Mr. H. 
Hakimov; Mr M. Hodzmova, Mr. F. N Shemyakin; 
Mr A A Usmanov, and Mr R. Yussupov 
Before the expedition entered the temtory, a two- 
months’ seminar was conducted by Professor Luna 
m Samarkand in May and June, 1931, in which spe¬ 
cial topics were assigned, methods studied, and pre¬ 
liminary projects were earned out 
The expedition began its work in Uzbekistan with 
the native population The chief work was done m 
the Alai Mountain region, and m the distncts (Kxsh- 
lak%) of Shahimard&n, Yordan and &d 7 &eent uplands, 
where the people live under primitive nomadic con¬ 
ditions The control territory was the region of the 
River Nann (Kishl&k Utch-Kurgan), which has a 
very active cotton-raising industry and highly devel¬ 
oped collective farming, but with a population still 
backward culturally 

Special attention was given to those socxo-histoncal 
factors which influenced the development of the vari¬ 
ous stages of culture, and especially those changes 
which came as a result of the economic renascence 
of Central Asia For the purposes of the research 
both territories were found to be very satisfactory. 
The following problems were taken up by members 
of the staff 

“The Structure of Perception in Various Stages of 
Cultural Development (Perception of Color, Form, and 
Optical Illusions) ” Mr L 8 Sazarvanz and Mr E N 
Mordkovich 

“The Configuration of Vision in the System of Visual 
Thinking” Mr A R Luna, Mr L S Sazaryanz, Mr 
E N Mordkovich and Mr V V Zacharova 
“Structure of Elementary Intellectual processes in 
Vanous Stages of Histonco psychological Deielopment”: 
Mr A Baiburova and Mr H Hakimov 
“Verbal Logical Configurations m the System of 
Visual Thinking” Mr M Hodzmova 
“Concept Formation in Stages of Cultural Develop¬ 
ment” Mr A D Kolbw 

“The Development of Causal Thinking”* Mr P I 
Leventuev 

“Traditional Religious Thought in the Development of 
the Personality” Mr A D Kolbin and Mr H Asharfl 
“Perception of Printed Material in a System of Visual 
Thinking” Mr F N, Shemyakin and Mr P Yussupov 
“Numerical Operations in a System of Visual Think¬ 
ing”! Mr A A Usmanov and Mr V. N Arbuzov 
“Self-Analysis and Evaluation of Other Individuals at 
Various Stages of Personality Development” Mr IE 
Luria and Mr. V. V Zacharova. 

All these studies will be published m the transac¬ 
tions of the expedition and some subsequently in for¬ 
eign psychological journals The expedition is an 
attempt at collective experimental research by a 
group of psychologists undertaken for investigation 
of psychological origins in human development A 
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wmilar expedition will be organized in the summer 
of 1932 to continue the same work It will have an 
international character, as it is planned to invite for¬ 


eign psychologists to participate in it All inquiries 
should be addressed to Professor A R, Luria, Sere- 
bryam Pereulok 5, kv 1, Moscow, U S, S* R 


SCIENTIFIC NOTES AND NEWS 


The University of Pennsylvania conferred the hon¬ 
orary degree of doctor of science on Dr Edgar Doug¬ 
las Adrian, of Cambridge University, Foulerton pro¬ 
fessor of the Royal Society, on October 13 

Dr. Laurence Gould, geographer and geologist, 
who was second in command of the Byrd Antarctic 
expedition, will receive the gold medul of the Geo¬ 
graphic Society of Chicago Dr Fft>-Cooper Cole, 
of the University of Chicago, will present the medal 
at the annual post-vacation luncheon of the society 
m Chicago on October 31 

Dr H J Gerstenblkglr, professor of pediatrics 
m the School of Medicine of Western Reserve Uni¬ 
versity, has been elected to honorary membership in 
the German Pediatric Society He is the second 
American to be elected Dr Gerstenberger recently 
addressed the society at a meeting m Dresden on “A 
Study of Rickets Disease in the Babies' and Chil¬ 
dren’s Hospital in Cleveland 99 

The North Persian Forces Memorial Medal for 
1930 has been awarded to Dr T F Anderson, of the 
Colonial Medical Service of England, for his paper 
on “A Report on an Investigation of Health Condi¬ 
tions on Farms m the Trans-Nzoia, with Special 
Reference to Malaria,” published in the Kenya and 
East African Medical Journal for January, 1930 

Dr Agnes Blum, of the Kaiser Wilhelm Institute 
for Biology, has been awarded the Leibnitz silver 
medal by the Prussian Academy of Sciences for her 
work on alcohol and heredity 

Dr Burt R Shurly, of Detroit, has been made 
president-elect of the American Academy of Ophthal¬ 
mology and Otolaryngology Dr Samuel Hanford 
McKee, of Montreal, has been elected president, and 
Dr Gordon B New, of Rochester, Minnesota, vice- 
president 

Dr James Ramsay Hunt, of New York City , has 
been made president of the American Psychopatlio- 
logical Association Dr L Eugene Emerson, of Bos¬ 
ton, was made secretary 

At the Massachusetts Institute of Technology, Pro¬ 
fessor Charles F Taylor has been made head of the 
department of aeronautical engineering, Dr Lotus 
J, Bircher, professor of physical chemistry at Van¬ 
derbilt University, is visiting professor of chemistry; 
Professor W Spannhake, formerly professor at the 
Teehmsche Hoohschule in Karlsruhe, Germany, will 


conduct courses in hydraulic engineering, Dr Ralph 
D Bennett, for the past year research associate in 
cosmic rays at the University of Chicago, has been 
appointed associate professor of electrical engineer¬ 
ing, and Dr Louis B Slichter, of the California In¬ 
stitute of Technology, associate professor of mathe¬ 
matics. The department of physics has added to its 
staff as assistant professors Dr Philip M Morse, 
Mr V Guillemin and Dr. W B Nottingham Dr 
Morse attended the University of Munich last year &b 
international research fellow, while Dr Nottingham 
was previously engaged m research work at the Bartol 
Foundation 

The following appointments have been made at 
Tufts College Mr James R Harrison, assistant pro¬ 
fessor of physics, Mr Walter Miller, assistant pro¬ 
fessor of mathematics, Professor Alanson T Warren, 
formerly of William and Mary College, professor of 
biology In the medical and dental schools, Dr 
Sydney C Dalrymple, pathologist at the Newton 
Hospital, will instruct in pathology, Dr Edward K 
Ellis has been promoted from assistant professor to 
full professor in the department of ophthalmology, 
Dr Allen Greenwood, professor of ophthalmology, has 
become professor emeritus, and Dr M Garcia Banus 
has been promoted from assistant to associate pro¬ 
fessor of physiology 

Dr Gilbert H Ayers, of the University of Wis¬ 
consin, has been appointed assistant professor of 
chemistry at Smith College Dr Neal H McCoy, 
National Research Council fellow in mathematics at 
Pnnceton University, has been appointed assistant 
professor of mathematics 

Dr B F Clark, of the Massachusetts Institute of 
Technology, has been added to the faculty of Bir¬ 
mingham-Southern College as assistant professor of 
chemistry 

Dr. Edward A Strkcker, professor of nervous 
and mental diseases at Jefferson Medical College, has 
been appointed professor of psychiatry at the school 
of medicine of the University of Pennsylvania, 

Dr George R Herrmann, associate professor of 
medicine in the school of medicine of Tulane Univer¬ 
sity, has been appointed professor of clinical medi¬ 
cine at the school of medicine of the University of 
Texas 

At the North Carolina College for Women, Greens- 
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boro, Dr A F. Thiel, associate plant pathologist of 
the U. S Department of Agriculture at the Univer¬ 
sity of Nebraska, has been appointed assistant pro¬ 
fessor of botany, and Mr Charles Crittenden, assistant 
professor of geography 

Dk Herbert Randolph Unsworth, medical di¬ 
rector of the Do Paul Sanitarium and formerly di¬ 
rector of the department of mental hygiene of the 
Louisiana state board of health, has been appointed 
assistant professor of neuropsychiatry at the new 
Louisiana State University Medical Center 

A fellowship has been granted to Professor 
Jenaro Moreno Garcia-Con de, professor of mathe¬ 
matics at the School of Arts and Crafts, School of 
Military Engineers and at the Military Staff College, 
Santiago, Chile, by the John Simon Guggenheim Mo- 
monal Foundation, to study in the United States 

Appointments at the Bartol Research Foundation 
include as new Bartol Research fellows Dr T .1 Kil¬ 
lian, formerly of the department of electrical engi¬ 
neering of the Massachusetts Institute of Technology, 
and Dr J C Street, of the Rouss Physical Labora¬ 
tory of the University of Virginia. Dr K T Bain- 
bndge, formerly National Research Council fellow at 
the Bartol Laboratory, has been appointed a Bartol 
Research fellow, and Dr Thomas H Johnson has 
been promoted to the position of assistant director 

Dr Ivan M Johnston, assistant at the Gray Her¬ 
barium, Harvard Um\ersity, has been appointed re¬ 
search associate at the Arnold Arboretum 

Dh N 0 Tribble, of Atlanta, Georgia, and Dr 
Virgil McDaniel, of Seattle, Washington, have been 
appointed to All vacancies m the drug control unit 
of the U S Federal Food and Drug Administ:ration, 
caused by the recent resignations of Dr J J Dur- 
retfc and Dr G E Clarke 

The following members of the research staff of the 
Roessler and Hasslacher Chemical Company, Inc, 
have been transferred recently from the plant at 
Perth Amboy, New Jersey, to the plant at Niagara 
Falls, New York Dr. Sterling Temple, Dr B S 
Lacy, Dr A M Muckenfuss, Dr J F Reichert, Dr 
C J Wernlund, Mr A. T Hawkmson, Mr A W 
Rudel, Mr J M Wamscott and Mr H. A Bond 

Ms R D Bean, formerly manager of the engi¬ 
neering development department of the Brown In¬ 
strument Company, Philadelphia, has been promoted 
to chief engineer 

Professor Henri Fehr, head of the department of 
mathematics at the University of Geneva, has been 
appointed rector of the university 

Professor J. C McLennan has retired as pro¬ 


fessor and director of the physical laboratory at the 
University of Toronto and will take up his residence 
in England 

Dr W Reid Blair, director of the New York 
Zoological Park, has returned to New York after 
spending five weeks in Europe in the interest of the 
preservation of the European bison He announced 
that his mission had been successful Within the next 
year a preserve for the bison, now scattered in the 
zoos of Europe, will be established in the Vialowsiska 
Forest, Poland, which formerly was the hunting pre¬ 
serve of the Czars and which since the war had been 
converted into a national park. 

Dr. R S Bassler, of the department of geology, 
of the U S National Museum, returned on September 
18 from six weeks’ work in the various European 
museums and geological field studies in the London 
and Vienna basins and the Hungarian Plain 

Du J Eastman Sheehan, professor of plastic 
surgery of the N Y Post-Graduate Medical School, 
returned on October 7 on the Olympic from Pans, 
where he was attending the International Clinic of 
Plastic Surgery 

Mr Edward H Graham, assistant curator of 
botany at the Carnegie Museum, Pittsburgh, Penn¬ 
sylvania, and Mrs Graham have ,]ust returned from 
an extensive four months botanical collecting tnp 
centenng in the Uintah Mountains of northeastern 
Utah A few weeks were spent at Mount Rainier, 
Washington, with Mr and Mrs Ottmar von Fuehrer, 
artists and taxidermists from the museum, where ma¬ 
terial was collected for an alpine plant habitat group 
to be installed as the fourth of a senes of large plant 
groups now being completed in the museum’s hall of 
botany 

Professor William M Davis is giving, in asso¬ 
ciation with Professor Douglas Johnson, two eourses 
on goomorphology at Columbia University this au¬ 
tumn, one a lecture course, the other a seminar 
Dunng October and November he will also give a 
course of six or seven lectures at Yale University 
on the “Origin of the Basin Ranges and on the Coral 
Reef Problem” At the end of the year he will re¬ 
turn to Pasadena for a six months' engagement at 
the California Institute of Technology 

Dr Arthur L Bloomftkij), professor of medicine 
in the Stanford University School of Medicine, gave 
the opening leetuTe at the school of medicine of the 
University of Southern California on September 15 

Dr. B. V Christensen, head of the department of 
pharmacognosy and pharmacology of the college of 
pharmacy of the University of Florida, has been 
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elected to the post of chairman of the robcommittee 
on Tolatile oils of the U. S Phannaoopoeial Revision 
Committee to succeed Dr. W O Riehtmann, of the 
University of Wisconsin, who was elected last year 
and who recently resigned The committee consists 
of fifty members selected from the leading chemists, 
physicians, pharmacognosists, pharmacologists and 
pharmacists of the United States 

Thu department of agricultural chemistry of the 
University of Wisconsin has been awarded a grant 
from the American Medical Association for the study 
of the distribution of phosphorus in rachitic and nor¬ 
mal blood This work is to be under the immediate 
direction of Dr C A Elvehje m. 

A Grant of $600 to Dr G de Takate, of the North¬ 
western University Medical School, for research work 
has been made by the committee on research of the 
American Medical Association. 

The Fourteenth International Physiological Con¬ 
gress will be held at Rome from August 29 to Sep¬ 
tember 3, 1932 The dates have been set at this time 
to accommodate tho American members The con¬ 
gress will be held under the presidency of Professor 
Filippo Botazzi 

The American Association of Railway Surgeons 
will hold its next annual meeting in St Lotus on No¬ 
vember 4, 5 and 6 The Coronado Hotel has been 
selected as the headquarters Arrangements have 
been completed for a joint meeting of the Association 
of Surgeons of the Illinois Central System with the 
American Association, and the program of the first 
day will be contributed by the surgeons of the Illinois 
Central System The committee on arrangements is 
composed of Drs R A Woolsey, chairman, 0 B 
Zeinert, Fred W Bailey and tt E Owen, of St 
Louis, and F H. Gunn, of East St Louis Dr G G 
Dowdall, of Chicago, is president of the American 
Association of Railway Surgeons, and Dr Louis J 
Mitchell, of Chicago, is secretary 

Wb learn from the Journal of the American Med¬ 
ical Association that the third International Congress 
of Radiology was held on September 11 in the Great 
Hall of the Sorbonne, in the presence of M Camille 
Blaisot, minister of public health, and under the pres¬ 
idency of Dr Bddere, aided by Madame Cune as 
honorary president. The addresses read by the dele¬ 
gatee of foreign countries took up the first hours Dr. 
Pfahler, in the name of the American radiologic so¬ 
cieties, presented Dr Bdolfere with an ivory gavel. 
Thereupon, Professor Fomel), after passing about the 
neck of the president the gold chain presented by the 
British Institute of Radiology, delivered an address 
on "The Crusade against Cancer/’ In greeting the 
1,200 delegates of the forty countries represented at 


fee congress, M Biautat declared feat professional 
solidarity m the pursuit of scientific knowledge con¬ 
stituted one of the best mesns of peaoe 

among men. After the session the delegates went to 
the Elysde, where a reception was held in their honor. 
Dr B6el&re, assisted by the other officers of the so- 
ciety, presented the delegates to M Paul Doumer. 
Owing to the financial situation, the German physi¬ 
cians were tenable to participate m the congress 

The Fifth Spanish Congress of Pediatrics will be 
held at Granada from October 19 to 23, under the 
presidency of Professor Suner Ordonez. 

Industrial research problems were discussed at a 
conference held at Purdue University on October 9 
and 10, under the auspices of the Purdue Research 
Foundation Plans for the gathering were announced 
by President E C Elliott, of the university Invita¬ 
tions were sent to between 150 and 200 commercial 
and industrial leaders of Indiana and other Middle 
Western states to attend the meeting and also to be 
present at a dinner on the evening of October 9, at 
which David E Robs, president of the board of 
trustees of Purdue University and a director of the 
Research Foundation, was the host Speakers for the 
gathering included Dr Harmon E, Howe, editor of 
Industrial and Engineering Chemistry, who was the 
principal speaker on the banquet program Governor 
Harry G Leslie, President Elliott and Mr. Ross also 
gave brief talks at the banquet On October 10, John 
M. Moody, of New York City, well-known economist, 
who is regarded as a leading authority on financial 
topics, was the principal speaker. On the program 
with him was Howard W Blakeslee, science editor of 
the Associated Press m New York City 

A out of $1,000,000 to Atlanta University at At¬ 
lanta, Georgia, one of the pioneer institutions of 
higher learning for Negroes, from an anonymous 
friend of the university, was announced here yester¬ 
day by Dean Sage, president of the board of trustee*. 
The buildings are to cost $625,000, and $40,000 will 
be expended in renovation. The remainder of fee 
gift, $335,000, will be set aside as a building main¬ 
tenance fund The new buildings will be erected on 
a sixty-acre campus adjoining fee c am puses of fee 
undergraduate colleges affiliated wife fee university, 
Morehouse College for men and Spetman College for 
women. More than 1,000 students enrolled last year 
in fee three institutions. A new library was recently 
started, its cost of $300,000 provided by a grant from 
fee General Education Board Dr. John Hope is 
president of fee university. 

The municipal council of Brussels, Belgium, has 
accepted a gift of $1,000,000 by George Eastman, of ■ 
fee Eastman Kodak Company, for roust)ruction 4 s 
dental dime. 
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Fuute lor enlarging the present eix-atory biological 
and research laboratory at the Willard Parker Hos¬ 
pital of New York were filed by the department of 
health The improvement will consist of an eight- 
story addition in East Sixteenth Street, between 
Avenue C and the East River The annex will in¬ 
crease the hospital’s plottage from 82 by 42 feet 
to 148 by 88 feet and will cost $700,000 The plans 
also provide for renovating the interior and renewal 
of equipment 

A iiABGB observatory is now being built for the Geo¬ 
physical Institute of the University of Leipzig The 
building, which will be surmounted by an eighty-foot 
tower, is being erected on solid rock m a forest on 
the Colm at Oschatz, a suburb of Leipzig Nearby, 
m a small quarry, an “earthquake cellar” will be 
excavated for the observatory’s seismograph, and two 
further buildings will be erected for the study of ter¬ 
restrial magnetism The main building will be chiefly 
devoted to the study of atmospheric electricity All 
investigations will be earned out along the lines of 
international geophysical research 

On® half of one gram of radium was delivered from 
Belgium on September 18 to the cancer division of 
Bellevue Hospital in New York* The total consign¬ 
ment, valued at $175,000, will be used exclusively in 
cancer treatments. 

Da. Herbert S Dioket, explorer and ethnologist, 
returned reoently after flve and a half months’ ab¬ 
sence during which he made his fifth expedition up 
the Orinoco River and discovered its source, hitherto 
unvisited by white men Arriving on the Munson 
liner Munamar, he stated that the source of this great 
river is not in Venezuela, but actually in Brazil, some 
sixty miles west of the Panina Mountains, the dividing 
line between the two countries 

The graduate division of the school of geography 
at Clark University has established headquarters at 
Wellfleet, Mass, for the fifth annual Clark Field 
School of Geography under supervision of Dr W 
Elmer Ekblaw, Dr Wallace W Atwood, Sr, presi¬ 
dent of the university, and Dr. Wallace W Atwood, 
Jr* The group will survey the lower arm of the cape 


and then move the camp either to Brewster or Barn¬ 
stable. The study is one step in what will eventually 
be a complete study of Massachusetts During the 
past four years the Connecticut Valley has been the 
object of study 

We learn from the Journal of the American Med¬ 
ical Association that March 24, 1932, will be the 
fiftieth anniversary of the discovery by Robert Koch 
of the tubercle bacillus The federal minister af 
the interior and the minister of the Prussian de¬ 
partment of welfare have token the initial steps to 
inaugurate suitable ceremonies in commemoration of 
the event From May 17 to May 20, 1932, a com¬ 
memorative assembly will be held in Berlin On May 
18 there will be a special commemorative session, m 
which German and foreign scientific men will partici¬ 
pate, and on May 19 and 20 further scientific sessions 
will be held. It is planned also to reorganize under 
the name of the Robert Kocli-Gedachtius-Stiftung the 
Robert Koch foundation that was disorganized dur¬ 
ing the inflation period, and, above all, the impor¬ 
tance of Koch as a scientist will be brought before the 
people in a suitable manner Reichsprasident v Hin- 
denburg has consented to serve as the patron of the 
undertaking, and the imperial chancellor will be the 
honorary chairman of the committee on arrange¬ 
ments. In addition, a committee to aid m the organi¬ 
zation of the scientific assembly will be appointed, to 
consist of German and foreign scientists and inves¬ 
tigators. 

The New Jersey state department of conservation 
and development has put into operation a new forest 
nursery to meet increased demands for tree seedlings 
and to provide better conditions for raising species 
best suited for planting in South Jersey The nur¬ 
sery, which is located in the Green Bank State Forest, 
near Green Bank, Burlington County, will have an 
ultimate capacity of 6,000,000 seedlings. 

Two excellent specimens of the Persian wild ass 
and four of the Persian wild goat have been received 
at the Field Museum as a result of the recent expedi¬ 
tion conducted by James E Baum, Jr In the near 
future, one or more of the animals will be mounted 
for exhibition. 


DISCUSSION 


BILATERAL GYNANDROMORPHISM AND 
LATERAL HEMIHYPERTROPHY 
IN BIRDS 

Btl4TE&AL gynandromorphism is bird* constitute a 
well-'JoarkBd dan of abnormalities, oases of which are, 
however toy rare. There are only ten cases recorded 
,*» ttottteaturst man or bn completely. Is fire of 


these cases there is agreement between extend and 
intend sex characters of the same side of the body} 
the right side of the body possesses a testis internally 
and nude plumage externally, while ovary or ovo- 
testis (one ease) and female plumage appear on the 
left side. These are the eases Of Lorenz 1 (PyrrJhdo), 

1 Th. Lomu. 3uU. de la Soc, des Nat, Moaeow, a. a. A 
m («ee> Mi), 1W4 
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of Weber* (FrfnptWa), of Hcinroth and Poll 8,4 
{Pyrrhtda), of Tikhomoroff 5 (Pyrrhula) and of Og- 
neff and Ogneff 4 (Pyrrhula) The apparently clean¬ 
out situation presented by these cases has aroused 
great interest on account of its resemblance to the 
well-known bilateral gynandromorphs of msectB This 
resemblance naturally suggests an explanation similar 
to that demonstrated for the gynandromorphs of 
Drosophila, \e, somatic disjunction of sex-chromo¬ 
somes Such an explanation is, however, in conflict 
with an equally well-established principle of a physio¬ 
logical order, viz, that the sex-characters of the plu¬ 
mage of birds are controlled by the female hormone 
which circulates m the blood, hence equally to the 
two sides of the body 

It is because the even distribution of the female 
sex hormone seems to exclude an explanation of 
bipartite distribution of sex-characters of plumage 
on a hormonal basis alone that the theory of somatic 
disjunction of sex-chromosomes is still appealed to 
as part at least of the explanation of this phenome¬ 
non I shall, however, attempt to show that the prin¬ 
ciple of threshold of hormone action, as demonstrated 
for plumage characters by Jnhn, Faulkner and Gus- 
tavson 7 and by Lilbe and Juhn (in press) furnishes 
a complete explanation of the bipartite plumage 
characters m the five cases already cited, as well as 
in the other cases, the other abnormalities of all the 
cases also fall into well-known physiological cate¬ 
gories 

We may first note that the theory of somatic dis¬ 
junction of sex-chromosomes is of very doubtful 
validity as applied to this problem, even though advo¬ 
cated by Bond 4 and Goldschmidt,® and favored by 
Macklin 1 ® and Zawadowsky 11 This is for the reason 
that it has been demonstrated on a largo scale by 
experiments on fowls both by surgical methods (see 
especially Domm 12 ), and by injection of chemically 
prepared sex hormones (Juhn and Gustavson, 18 Juhn, 
Faulkner and Gustavson, 7 and Lillie and Juhn (in 
press) ) that the sex of the soma makes no difference 

* Max Weber, Zool Anz , 13, 508, 1800, Cabanis, 
Journ f Omithol, p 344 (cited from Weber), 1874 

> 0 Hemroth, Sitz ber Gea naturf Freunde zu Ber¬ 
lin, p 328, 1009 

« H Poll, ibid, p 331, 1900 

9 A Tikhomorow, Bev Zool Bnsse, 2, 106, 1018 

> Ogncff and 8 Ogneff, Bev Zool Busse, 4, 250, 1924 

’Mary Juhn, G II Faulkner and R G Gustavson, 

Journ Exp Zool , 58, 69, 1931 

9 G J Bond, Journ of Genet , 3, 205, 1013 

• B Goldschmidt, "Die sexueUen Zwischenatufen , 99 
Julius Springer, Berlin, 1931 8ee p 470 

10 M T Macklin, Journ Exp Zool, 38, 355, 1923 

M M, Zawadowsky, Arch f Entw Meek , 108, 563, 

1026 

12 L. V Domm, Journ Exp Zool , 48, 31, 1927 

19 Mary Juhn and R. G. Gustavson, Journ Exp Zool , 
56, 81, 1930 


m the reaction of feather germs to the sex hormones. 
So far as sex-characters of plumage are concerned 
the male hormone is without any action, and the 
female hormone impresses the female characters on 
all feather germs of tracts exhibiting sex dimorphism, 
whether on a male or a female bird The same would 
certainly be true, if one side of a single individual 
were male in its sex chromosome composition and the 
other side female Somatic disjunction of sex chromo¬ 
somes, even if granted, would therefore not help in 
explaining the phenomenon, unless it were shown that 
a different threshold of reaction exists for genetically 
male and genetically female feather gems This 
assumption has no experimental support So far as 
our experiments go, though not directed specifically 
to this exact point, no difference of threshold has 
been suspected between corresponding feather tracts 
in males and females 

The difficulty in the theory of somatic disjunction 
of sex chromosomes as applied to the problem in 
question docs not, moreover, stop here In the case 
of Bond’s pheasant, for instance, not only was there 
a sex difference in the plumage of the two sides of 
the body, but the outer half of each tail feather was 
male and the inner half female on both sides of the 
body We would therefore have to assume a second 
somatic disjunction for half of the germ of each tail 
feather on the male side of the body, and on the 
female side to provide for reaoquisition of a lost 
chromosome in exactly half of each feather gem in¬ 
volved That the plumage characters on the two sides 
of the body are not purely male or female in gynan- 
dromorph birds has also been noted by Lorenz 1 and 
Neunzig 14 

Leaving aside therefore the sex chromosome mecha¬ 
nism, let us see how the matter can bo explained on 
a purely physiological basis We shall confine our¬ 
selves at first to plumage characters The female 
hormone is the differentiating factor The principle 
established by Juhn and Gustavson 18 and farther 
elaborated by Juhn, Faulkner and Gustavson 7 in my 
laboratory, viz, that the threshold of reaction of 
feather germs to the female hormone is a direct func¬ 
tion of their growth rate furnishes the basis of the 
explanation By virtue of this principle they were 
able to produce from capons, at a given dosage of 
female hormone, birds in which the slowly growing 
saddle feathers, for instance, changed during regen¬ 
eration to female, while the more rapidly growing 
breast feathers remained male These are thus 
“transverse gynandromorphs” in plumage characters 
in the usual sense, but produced by a difference of 
hormone threshold in different feather tracts 

Now it must be noted here that, when a normal eon- 
Neunzig, "Die gefiederte Wait," 53, 03, 1984. 
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oentrctfon of female hormone k present in the blood, 
all dimorphic feather tracts produce female feathers, 
thk is the normal female condition. Gynandromorph 
conditions m the plumage, therefore, are dependent 
on a subnormal amount of female hormone, which 
can be regulated by dosage in castrates, as in the 
above experiments, or by ovarian deficiency, as in 
partially ovanotonuzed birds. 

It la known that a testis usually develops on the 
right side of ovanotonuzed birds, owing to compensa¬ 
tory hypertrophy of the rudimentary nght gonad 
(Domm 11 and Appel 18 and others) The existence 
of a teBtis on the nght side and ovary on the left is 
presumptive evidence of ovanan deficiency in birds, 
and it is to be noted that the ovary is small in the 
case of gynandromorph birds, and generally imma¬ 
ture, though it is difficult to be certain to what extent 
this may be due to seasonal conditions. In Bond’s 
case there was an ovotestis on the left side and no 
gonad on the right, so that there is a lack of corre¬ 
spondence of internal and external gynandromorph- 
ism 

The presumption is therefore Btrongly in favor of 
a condition of ovanan deficiency in all cases, seven 
in number, m which the condition of the reproductive 
organs is reported. We have, therefore, in these birds 
conditions favorable for the occurrence of gynandro- 
moTph conditions in the plumage The problem to bo 
solved is its bilateral distribution, whether in the 
plumage as a whole, or in individual feathers as m 
Bond’s ease 

If the cases in the literature be examined again, a 
very striking fact comes to light, which has not hith¬ 
erto been emphasised, vu, that the side on which the 
male plumage appears is hypertrophied as compared 
with tiie opposite side in the four cases in which data 
exist. Thus in Poll’s ease the author notes incidentally 
that the nght wmg is much larger than the left, the 
photograph, moreover, gives the impression that the 
nght tarsus is also longer and heavier than the left. 
In Ogneff and OgadPs esse the nght wing is similarly 
reported to be somewhat longer than the left. In 
Neonsig’s case, also of Pyrrhuia, it is the left side 
that exhibits the male plumage, the right side being 
predominantly female. Although the author fails to 
mention asymmetry, yet his figure of the bird shows 
the left foot very much larger than the right In 
Behffa esse the left tarsus and phalanges are larger 
than tile right, and there are other evidences of hyper- 
tfOfiby of the left side, which is the male side in 
thk esse. The hypertrophy occurs on opposite sides 

these oases, two on the right and two on the left, 
Wnd'lfc* mote phmetye %e on the hypertrophied tide 
MaekHn’s esse was an extreme example 

; WA ur, Appel, /oufs. Xsp. ZooL, S3, 77, 1929, 


of hemihypeitrophy (right), but unfortunately the 
fowl was {ducked before it was received for study, so 
that the plumage characters were known by report 
only and very incompletely In the other cases, six 
m number, no observations were recorded on sym¬ 
metry or asymmetry 

Congenital hemihypertrophy in man is well known 
clinically, though it is a rather rare condition Gesell** 
made a particularly careful study of the condition 
Stanton and Tuf t” state that 41 cases were on record 
at that tune, more cases have been recorded since 
The nght side is more often affected than the left, 
but the condition may occur on either aide, it occurs 
in both males and females Besides the differences 
in size on the two sides of the body, which are often 
extreme, the hypertrophied side, according to these 
authors, may exhibit excessive sebaceous and sweat 
secretion, thicker growth of hair, more rapid growth 
of nails, higher temperature by a degree or two, and 
earlier eruption of teeth 

The hypertrophied side has a higher growth rate 
than the normal aide in the clinical cases, evidenced 
not only by the larger size of all parts, but also by 
the more rapid growth of continuously growing struc¬ 
tures on this side, such as nails and hairs 

In a paper by Lillie and Juhn now ready for press 
it is shown that the patterns of individual feathers are 
largely dependent on a differential growth rate along 
the axes of the barbs Moreover, in highly asym¬ 
metrical feathers, m which the level of growth rate 
of all the barbs of one side of the feather is higher 
than on the other, it is possible to produce bilateral 
gynandromorphism by injections of female hormone 
regulated so that its concentration is above the 
threshold of reaction on the less rapidly growing side 
and below it on the other 

Therefore, in oases of pronounced hemihypertrophy 
in birds, in which ovanan deficiency exists, we would 
expect that the plumage of the more rapidly growing 
(hypertrophied) side would be male, if the threshold 
corresponding to its growth rate were above the exist¬ 
ing hormone concentration, while that of the opposite 
side might be female corresponding to a slower growth 
rate. The degree to which this condition would be 
expressed would depend on the tune of origin of the 
ovanan deficiency and its duration and extent in 
relation to moulting periods. The condition need not 
be pure with reference to the two sides; this would 
be a matter of fluctuating concentration of the f male 
hormone; and it is noticeable that in the esse of 
Bond'* pheasant, Neunmg's bulfinch and some other 
eases* it is far from being so, which constitutes an- 

i® Arnold Gesell, Aroh of Newr and PeycA, 6, 400, 
1981 ., 

mm, Steston mA LovAm futt, Stum. Am, Ifed., 
Am, m, 1,08, 1988. 
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other difficulty for the theory of somatic disjunction 
of chromosomes Moreover, the same condition would 
account for the bilateral gynandromorph ism of indi¬ 
vidual feathers 

These principles fit the situation so perfectly in all 
respect that I have no hesitation in presenting the 
theory that these gynandromorph birds are cases of 
hemihypertrophy combined with ovarian deficiency, as 
by far the most reasonable interpretation The theory 
has the very great advantages of requiring no sub¬ 
sidiary hypotheses and of being in accord with well- 
known physiological principles 

If such lateral hemihypertrophy were to occur in 
a male bird, gynandromorph characters would not ap¬ 
pear, for no ovarian tissue occurs in males Crew’s 18 
ease of lateral asymmetry m a male resulting from 
a cross between Light Sussex 9 and a Rhode Island 
Red $ is a case in point The bird was male exter¬ 
nally and internally, the left side was much hyper¬ 
trophied, especially in the skeleton, with the excep¬ 
tion of the skull and vertebral column which were 
practically symmetrical The left leg was pinky 
white, somewhat like the color in the Light Sussex, 
and the right leg yellow like the Rhode Island Red 
This difference suggested the theory that an autosome 
carrying the dominant factor for white epidermal 
pigment had been eliminated during early cleavage 
divisions of a male zygote heterozygous for white and 
yellow, though it is somewhat difficult to correlate 
this with the general hypertrophy of the left side, as 
Crew admits If, on the other hand, we assume that 
the lateral hemihypertrophy is the primary factor m 
this case, the other asymmetrical features might con¬ 
ceivably receive a consistent physiological explana¬ 
tion 

The data suggest that it would be profitable to look 
for eases of lateral hemihypertrophy m birds, with 
a view to ascertaining how common the phenomenon 
is, and what other asymmetrical characters may be 
associated with it It would be particularly desirable 
to ascertain if in the female it is always associated 
with gonadal abnormalities, or whether the fact that 
it is so far known m females only in such association, 
is due to the interest that has attached to gyn&ndro- 
morphism and the lack of interest in asymmetry as 
such. 

The interpretation of hemihypertrophy itself has 
been dealt with by Gesell 18 and by Newman 19 GeeeU 
is inclined to interpret it as incipient twinning, thus 
explaining the degree of physiological isolation that 
seems to exist in such cases To the writer these cases 
seem to be classifiable as extremes of the asymmetry 

18 F A E Crew, Jbum. of Genetic*, 20, 170, 1028. 

10 H H Newman, 4 ‘The Physiology of Twinning, M 
230 pp University of Chicago Press. 1023 


that characterizes bilaterality in all organisms or 
parts of organisms It may be, of course, that exag¬ 
geration of asymmetry of the germ in early stages is 
one of the causes that leads to twinning, a suggestion 
that would reconcile these two points of view In 
the feather system of birds there are all possible de¬ 
grees of asymmetry of individual feathers ranging 
from the barely perceptible to the most extreme types, 
and these gradations have certain regular relations to 
position on the body 

Without discussing the question farther in this 
place we may conclude at once by saying that the 
problem is much more surely one of the physiology 
of bilateral asymmetry than of differences of genetic 
constitution on the two sides of the body 

Frank R Lillie 

University or Chicago 

ANGUILLULA ACETI—A DESIRABLE NEMA 
FOR TYPE STUDY 

Dr. N A Cobb’s excellent summary of recent 
advances in nematology, m these pages, prompts the 
writer to give his own experience in teaching the 
subject Early attempts with mixed classes of stu¬ 
dents forcefully demonstrated the impracticability of 
using such forms as Aeearts and Gtgantorhynchu* 
Considerable fnotion invariably resulted, some stu¬ 
dents positively refusing to dissect these forms and 
even dropping the course To eliminate this fnotion, 
search was made for other forms, the little vinegar 
eel, AnguiUula aceti, being finally selected for type 
study This nema yielded snob satisfactory results 
that it was subsequently adopted by the wnter for 
use in his general biology, zoology and parasitology 
classes 

The following reasons induced the above selection 
of A aceti 

(1) It arouses real interest in and elicits favorable 
comments from the students. 

(2) It may be procured at any time of the year 
from a corner grocery by asking for bulk cider 
vinegar. 

(3) It will live indefinitely in the laboratory if 
transferred to fresh vinegar every two weeks. 

(4) It is a simple nematode with a simple life 
history The entire life history ean be worked out 
in a single two-hour exercise 

(5) Being viviparous and transparent, all stages 
of development may be examined in utero . 

(6) Anatomical details, such as alimentary tract, 
nerve nng, spicules and sperms of male, uterus and 
uterine development in female and all young and 
intermediate stages can be worked out with a 4 nun 
objective. 

(7) Very spectacular effects ean be produced tty 
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placing living nemos in a well elide and projecting 
on a daylight screen with a microprojector Under 
suitable magnifications many of the anatomical fea¬ 
tures may be shown on the screen m this way 
Individual studies were corned out from living And 
preserved material This last was prepared by the 
wnter in the following way With a pipette, the 
vinegar eels were collected into a graduate until 50 ml 
of solution was obtained This was then poured into 
an Erfenmyer flask containing 10 ml formalin and 
quickly heated over a Bunsen burner The heat 
promptly kills and straightens the nomas and after 
about a minute they arc removed from the flame and 
allowed to stand in the formalin for one hour Sub¬ 
sequently they were filtered through a piece of silk 


doth, placed in 50 per cent alcohol for one hour and 
in 70 per cent, alcohol, to which last some Delafleld's 
hematoxylin stain was added (5 ml of the stain to 
50 ml of the alcohol) In (his they may be kept 
indefinitely For use a drop of the solution was given 
to each student on a slide In such material all the 
forms indicated in the above outline could be found 
bv every student The nem&s show no distortion, and 
all of the structures stand out clearly If desired, 
this material may be further dehydrated and mounted 
in balsam, although the optical effects in this last 
medium are not as satisfactory as when examined in 
alcohol 

George Zebeowski 

Buck Creek, Indiana 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


SOME LABORATORY USES FOR CROWN 
SEALED MILK BOTTLES 1 

The Crown Seal used for milk bottles is a metal 
cap similar to those used ior beverage bottles, except 
that the milk bottle cap is larger The cap is crimped 
tightly over the neck of the bottle and, with a suitable 
lining, is air tight 

In most bacteriological laboratories the storage of 
media is a problem It is customary to sterilize media 
in large flasks plugged with eotton and to store these 
in the refrigerator The flasks are relatively expen¬ 
sive and easily broken To avoid boiling over of the 
media dunng sterilization and wetting of the cotton 
plugs the flasks may be filled only about two thirds 
full They require a great deal of refrigerator apace 
Through the cotton plugs the media evaporate and 
are exposed to oxidation by atmospheric oxygen In 
time molds may grow down through the cotton plugs 
The use of milk bottles witb oork-lmed Crown Seals 
(Fig 1) eliminates these difficulties The bottles may 
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be filled with media to within about two inches of 
the top. The caps are firmly crimped on by means 
of a suitable capping machine (Fig 2) before the 
bottles are placed in the autoclave. Dunng autoclav¬ 
ing the pressure outside should equalize that within 
the bottles and there is no leakage or boiling over if 
ordinary care is used in allowing the steam pressure 
to drop slowly at the end of the autoclaving period. 

1 from the Department of Pathology and Bacteriology, 
ffibtm Hopkins University, Baltimore, Md 
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The bottles of sterile media may be stored at room 
temperature m any convenient place. They require 
relatively little shelf room There is no evaporation 
There is little opportunity for oxidation since the air 
is excluded except for the small amount remaining 
over the media when the bottles are sealed The bot¬ 
tles of media may be handled and shipped with no 
danger of leakage or contamination and little danger 
of breakage. The quality of glass obtainable in the 
milk bottles is fair We have noted little chemical 
action on the glass Occasionally & bottle may break 
under the influence of heat in the autoclave, especially 
if the bottles have been filled with cold media. 
Efforts are being made to procure Pyrex bottles for 
this purpose. The cost of the milk bottles is very 
low as compared with that of laboratory glassware. 
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The metal cape ooet a traction of a cent each. The 
coot of the sturdy capping machine shown m Fig 2 
is about $36 00 and a cheaper one is procurable The 
quart bottle seems to be the best size It fits into the 
autoclave, allows ready penetration of heat and stores 
conveniently on shelves There is no disadvantage in 
having to distribute a large lot of medium into a 
number of bottles The large mouth milk bottle is 
more convenient to fill and to pour from (especially 
for agar) than the small mouth beverage bottle 

In 1926 I reported on "The Preservation of Bac¬ 
teria in Vacuo. 1 ' 2 Dned on small bits of filter paper 
in a vacuum bottle most bacteria remain viable with¬ 
out transplanting for many years The dned cultures 
were enclosed in pint milk bottles, the mouths of 
which were ground down fiat against small glass plates 
and these were sealed with & wax mixture. The labor 
and difficulty of grinding down the bottles against 
the glass plates has doubtless discouraged the more 
general use of this method of preserving cultures. 
We now find that a smaller milk bottle (one half 
pint) with a metal Crown Seal which has a special 
rubber composition nng lining makes a much more 
convenient and readily available vacuum bottle at 
cost The cultures, smeared on small bits of 
stenle filter paper in small cotton-plugged vials, are 
placed over some dehydrating agent (calcium chlonde 
has been used) in the bottle. The edge of the bottle 
is rimmed with vaseline to make a more perfect con¬ 
tact with the rubber nng m the cap. The cap is 
placed lightly over the bottle (not onmped) and the 
bottle is placed under the bell jar of a vacuum pump 
When a vacuum has been established within the bell 
jar the air is admitted suddenly The inrush of air 
into the bell jar doses the bottle immediately without 
entering the bottle To insure a permanent seal the 
bottle is then placed under the capping machine and 
the cap securely fastened into place After using 
these bottles for several months we have noted no 
leakage as indicated by spaall manometers placed 
within the bottles. 

Quart milk bottles serve very well for the cultiva¬ 
tion of anaerobic bacteria in test tubes. Pyrogallol 
and a strong solution of sodium carbonate are placed 
in the bottle along with the culture tubes and the 
bottle is promptly and securely sealed with one of 
the rubber composition lined caps 

J Howabd Bbown 

A DILATOMETBR FOR MEASURING THE 
SWELLINO OF SEEDS 

The dilatometer here described—for measuring the 
rate and amount of swelling when immened in an 

* Abstracts of Bacteriology, ix: 1, p. 8, January, 1026. 


aqueous solution of seeds, dried fruits or other objects 
composed of or containing water-imbibing colloidal 
materials—is of the type in which the increase in 
volume of the test object is evidenced by the displace¬ 
ment of shot or sand surrounding it The distinctive 
feature of the instrument is the avoidanee of the use 
of metal in contact with the solution in which the test 
object is immersed, and is made possible by the utilisa¬ 
tion for the purpose in bond of two products of the 
glass industry which have recently appeared on the 
market 

(1) For the bottom wall of the dilatometer cham¬ 
ber, which is perforated to permit the flow of water 
through it, the perforations being too small to allow 
the escape of any of the enclosed shot or sand, use is 
made of a fritted glass Alter disc manufactured by 
Schott and Gen, of Jena, Germany In addition to 
avoiding the use of metal, this has the additional 
advantage of being more ngid than wire doth 



(2) For the shot or sand surrounding the test ob¬ 
ject in the dilatometer chamber use is made of glass 
beads of very small sizes which are manufactured in 
Czechoslovakia and in Italy and which are employed 
in this country in the manufacture of decorative fur¬ 
niture novelties to produce a "crystal frosting” effect 
on fabric and paper surfaces. These glass beads are 
obtainable in sizes as small as 0.2S mm diameter, and 
in bright colors as well as in untinted glees. They 
are perfect Spherules and roll and glide easily oter 
one another when wet as well as when dry; they SWO 
greatly superior in this respect to the beet grades at * 
silica sand commercially obtainable. As ootgpardtl' 
with lead or eted shot these gift* bead* fcttf* 
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obvious advantage of being of modi lower specific 
g rav i ty, in addition to being of a non-metalUe mate¬ 
rial. 

In the aeeompanying lme out, illustrating the in¬ 
strument in vertical section, “D” indicates the fritted 
glass Alter disc cemented into the bottom wall of the 
chamber “A” A wide opening is provided at the 
top of the chamber for insertion of the test object 
(not shown) and filling with the glass beads (also 
not shown) After having been thus filled, the 
dilatometer chamber is closed by the hollow ground 
glass stopper “B” which is held in place, against the 
pressure developed in the chamber, by strong rubber 
bands wound around the projecting hooks “C” on 
the stopper and on the outside chamber wall. The 
dilatometer is then immersed in the solution the 


swatting effect of which on the test objsot is to bo 
determined, above the level of the onfloe W E W bat 
below that of ike hooks "C” on ike outside chamber 
wall, to avoid immersion of the rubber bands in the 
solution. As the test object in the dilatometer chain* 
bar swells, glass beads are extruded from the chamber 
through the orifice “E”—the number or volume of the 
beads extruded serving os an indication of the in¬ 
crease in size of the test object in the chamber 
It should be noted here that the volume occupied 
by a quantity of shot, sand or glass beads is not con¬ 
stant, but will vary somewhat with the packing of 
the particles 1 

M A Raines 

Department or Botany, 

Howard University 
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LAND TYPES OF THE TRINITY BEDS 
Thb Trinity beds are a conspicuous feature in the 
geology of the state of Texas There they extend as 
a broad belt thirty or so miles wide for a distance 
of 300 miles from the Red River valley across Wise, 
Palopmto, Erath, Comanche and other counties, south- 
southwesterly to Fredericksburg (seventy miles due 
West of Austin) Along its eastern edge the Trinity 
overlaps the Pennsylvanian, and then south and west 
the beds run under several later horizons The senes 
consists in flotation sands, finer conglomerates and 
thin shelly, limy layers of fresh to brackish and 
fluvial marine origin, in all 500 feet thick The in¬ 
vertebrates found in abundance at many points in 
thin lnterfingenngs of limy rock are fairly well 
known AIbo, R T. Hill early used for the Tnnity 
senes the very good common name of "dinosaur beds” 
as further noted for their petnfied forests, and some¬ 
what later for three isolated and rare petnfied eycads 
Occasional finds of land forms m the Tnmty long 
gave little indication of wealth or vanety of type, 
but other and fine discoveries have been accumulating 
for several years. Through the interest of Mr. Jene 
W. Wagner, of Burkbumett, Texas, and Mr Bart 
Johnson, of Comanche, a splendid cycadeoid trunk 
from just east of the latter town was some years ago 
presented to the U. 8 National Museum This speci¬ 
men I have sawn and studied m detail Later, an¬ 
other handsome specimen from the neighborhood of 
Fredericksburg was turned over to Dr. Bollards, of 
tee Texas survey; and I have since cut this stem, 
white bears young fronds. While, on visiting the 
general locality with Professor Plummer, of the Uni- 
WsRy of Texas, early this year, we oolleoted addi- 
mtal specimens sa associated with the conifers. 
Again, Ur. Bom B. Wolfe, of fltephenmUe (Erath 


County), through persistent inquiry and effort has 
assembled a varied and most important senes of the 
cycadeoid stems from the Stephenville country Of 
these he has donated representative forms to Yale 

During a visit to Stephenville last March and Apnl, 
aided by Mr Wolfe and other fnenda, I was enabled 
to see why the land types of the Tnnity beds and the 
general facts relating to them have appeared to view 
rather slowly In that grassed and forested country 
fossil hunting is not easy But the cycads can be 
found, and it is not too much to say that, consider¬ 
ing their wide extent, the Tnmty beds must be ranked 
as one of the five great cycad-yieldmg terranes of 
North America—the other four being the Arundel of 
Maryland, the Lakota of the Blaek Hills region, the 
Como of the Black and Freeze Out Hills, and the 
Mesaverde of the Chuska Mountain region of New 
Mexico and Arizona 

On inquiry, it was learned that some ten miles from 
Stephenville along ike Paluxy River vanous portions 
of a reptilian had been noted A visit to the locality 
resulted in the assemblage of a large part of the skele¬ 
ton of a dmosaurian standing about six feet high at 
the hips, and thus one of the few lower Cretaceous 
dinosaurs from North America Accurate determina¬ 
tion of the form and species is greatly to be desired. It 
was found, too, that the general locality yields small 
Testudmates In addition, large serial three-toed 
dinosaur trades were pointed out as they occurred. A 
single track of yet larger form had been found; and 
cutting across a stream bed three miles from QUsa 
Rose, another and splendid bipedal senes of lesser 
three-toed tracks was seen. These latter tracks could 
have pertained to the skeletal type of the Paluxy. 

*' 00 ** *** Meview, 84; 1871- 
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Regarding the associated conifer forests it may be 
added that the amount of petrified wood is enormous. 
The conservation is not favorable to study, but the 
general types can no doubt be determined with suffi¬ 
cient accuracy The trees are seldom large, not much 
if at all exceeding two feet in diameter The wood 
haB been much gathered for more or less ornamental 
use in rook gardens at various points about the coun¬ 
try of the Trinity terranes Especially at Glen Rose 
and in several other villages a typo of fossil bungalow 

(I) may be seen, m which the short lengths of petri¬ 
fied wood are freely used to face cement construction 
The result is really ornate Inside, the fireplace may 
also be built of the wood (I), which is sold in quan¬ 
tity at a low price for such building The wood is 
thus definitely a commodity, the use of which might 
well be encouraged, so long as it does not go to the 
extreme of putting specimens of direct value to sci¬ 
ence into inappropriate places 

Five species of silioifled cycadeoids are recognizable 
in the general senes from the Trinity beds, which has 
finally reached importance, and should have further 
or pTehminary mention now The types and their 
localities may be listed as follows 

(1) Cycadeotdea Boeseana (Wieland, 1921) This 
type was found in the basal Trinity beds near Bridge¬ 
port, Wise County, by Dr Emilio Boese in July, 1916, 
being the first petrified cycadeoid ever reported from this 
horizon in the state of Texas, although the Cycadeotdea 
munita (Cragin, 1889) from near Sharon in southern 
Kansas must come from beds of about the same age 
The Boese type because of isolation and lack of fruits 
or leaves could only be named arbitrarily Taken as ft 
young stem it differs little from either the Arundel or 
the Iiakota forms 

(2) Cyoadeoxdea Barti A fine new type, the tallest 
yet found m the Trinity, from about one half mile east 
of Comanche, and named after Mr Bart Johnson of that 
town, who donated it to the U 8 National Museum 
The second specimen reported from the Trinity The 
trunk has been freely cut and bears various young cones 
with elongate reccptacular cushions As more fully de¬ 
scribed (m MS) it appears m all its features to be very 
nearly related to several of the Black Hills types of the 
Lakota This scorns to be the type mainly occurring 
about Fredericksburg A University of Texas trunk 
from there, which I have also cut, boars a few young 
fronds and is considered the same 

(3) Cycadeotdea WolfeL A columnar type with scant 
ramentum and rather characteristic leaf base spirals, 
occurring about Stephenville Again, resemblance to 
Black Hills types (C Stilwelh) is seen The species 
appears validly new as several examples have been se¬ 
cured by Mr Wolfe, one of which he has kindly turned 
over to the Tale Collections It is justly named for him. 

(4) Cycadeotdea Dyert Slender, characteristically 
branched stems with drooping and much excised frond 


bases. An uncommonly handsome now species because 
of a habitus exactly intermediate between the robustly 
branched cycadeoids of the Lakota, and Williamsonia. 
The specimen selected as the type bifurcates near the 
base, and the longer axis then gives off two lesser 
branches, the height being 30 centimeters with a diam¬ 
eter above the basal branch of II centimeters From 
near Tolar, Texas, and about Stephenville Named for 
Miss Mamie Dyer of Tolar 

(5) Cycadeotdea Johnstont A nearly globular type, 
usually compressed during foSBihzatlon Trunks com¬ 
plete, of large size, up to a foot and a half diameter, 
with nearly mature seed cones, and crowns of fronds up 
to 30 in number and forming a ring of large diameter 
about the crown of very numerous scale (f) leaves 
Pinnules of the fronds as many as fifty in the lateral 
row (100 in all) Apparently never branched Occur¬ 
rence about Stephenville, but appears to recur in the 
Black Hills, since the seed cones arc the same as those 
figured as Cycadeotdea sp on Plate XXXII of my Amer¬ 
ican Fossil Cycads, Vol I The present new type re¬ 
opens the earlier question as to identity 

Many facts could be recited about the landscapes 
and types of the Trinity The Cycadeotdea Dyeri 
is a new species of note Originally the type was 
found a few miles out from Tolar, Hood County, 
Texas, and then later solidly set in mortar along with 
other fossils on the wall at the entrance of the post 
office there But on the occasion of my visit, the 
amiable postmistress, Miss Mamie Dyer, concurred in 
the view that such a stem was of value to science 
Only on removal from the wall did its fuller interest 
become apparent And then Miss Dyer presented the 
fine specimen for the collection of cycads at Yale 
It is well named for her Other examples varying 
somewhat m form but with the branching feature 
always distinct occur, and, accompanied by Mrs S. F. 
Davis (wife of Professor Davis, of the John Tarleton 
College), I had the fortune to find a second stem on 
the Hams farm near Stephenville A terminal bud 
of a much larger and heavier cycad also found as¬ 
sociated by Mrs Davis belongs to the species Gy- 
cadeotdca Johnstonx 

Cycadeotdea Johnstom is the best represented spe¬ 
cies of the Trinity beds aB collections now stand, 
named after General Albert Sidney Johnston, the 
heroic figure of Shiloh Celebrated in the annals of 
the Southwest of ninety years ago, a lover of nature 
and deeply interested in the physical sciences, he led 
an unresting life, he knew the petrified forests, and 
he carried often his treasured copy of Sir Charles 
Lyell in his saddle pockets. The type locality is on 
the Stone farm, ten miles from Stephenville, about 
the side of a low, flatly corneal hilltop where beside 
fragments at least three large and complete speci¬ 
mens have been recovered. Considerable pet 
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wood, mostly fragmentary, is also present. During & 
visit made with Mr Wolfe and a large party late m 
March last, further anuor fragments of the eyoads 
were found The conditions indicate that the general 
specimen level is undisturbed for gome distance along 
the slope, and that more good material must be 
present The exact position of this level measured 
in feet above the more basal of the “pack sands” can 
not long remain in doubt if this noteworthy cycadeoid 
locality, the finest so fur known in the Trinity beds, 
is marked with care A simple, tasteful, appropri¬ 
ately inscribed monument should here be set up It 
would be doubly commemorative of discovery and 
distribution m the case of such a splendid fossil type, 
as again seen with such a near certainty in the Black 
Hills 900 miles north 

Taking the foregoing species and collections from 
the Tnmty beds m fuller view, a group resemblance 
to the cycadeoids of the lower Lakota is at once dis¬ 
cerned The parallel extends to both simple stemmed 
and branched species—is, in fact, so close as to be¬ 
come outstanding for all North America Whatever 
similarity the Maryland types may have is less evi¬ 
dent, as little is known of their fruiting, and branch¬ 
ing does not occur Bo far as inference may rest on 
the cycadeoids, by now a most imposing group, the 
lower Greensand of the Isle of Wight, the lower por¬ 
tion at least of the Lakota carrying the great group 
of specimens at the Cyoad National Monument in the 
southern Black Hills, and the Tnmty beds, are all of 
quite the same age It may still be asked whether 
the Arundel is recent os the Tnmty, or old as the 
Como taken as the equivalent of the Wealden The 
Tnmty was a flat, subsident, nver and bayou, cycad- 
dinosaur-comfer, forest land, swept by the shallow 
edges of the sea 

Most of the Trinity cycadeoids are not nearly so 
well petrified as the Lakota and Como specimens 
Finer details of structure are seldom clear Yet the 
senes as a whole has the finest beauty and value, and 
often affords singularly handsome polished surfaces 
The Cyeadeotdea Bartt, as found at Comanche and 
At Fredencksburg, has an appearance suggesting 
original calcification in whole or m part, with subse¬ 
quent siliceous replacement* 

G. E Wihland 

Caensoic Institution, 

Yal» University 

S&FBCT OP H-ION CONCENTRATION ON 
THE DIVISION RATE OP PARA¬ 
MECIUM AURELIA 

Experiments on the effect of hydrogen-ion conoen- 
larfctton on the division rate of Param«<mtn aurtlta 
been performed, feeding the animals on a pure 
3Ms of bacteria instead of the "mixed culture* of 


bacteria heretofore used in such experiments. The 
Para/mecum used were from Professor Woodruff’s 
pedigreed strain The bacterium used was a strain 
of Erythrobacdlus prodtgtosts which has been kept 
for several years in the Department of Bacteriology 
of Yale University The medium consisted of 1493 
g& of powdered, desiccated lettuce leaves in 10 liter 
of distilled water To this was added m the first 
group of experiments KH 2 P0 4 buffer salt /to form 
a M/600 solution In the second group M/300 buffer 
was used The animals were kept m isolation in 
depression slides, and changed daily under stenle 
conditions No bacterial contamination was observed 
at the end of the experiments, but a very few yeast 
cells were observed at the end of one experiment The 
temperature was controlled by a thermostat 
The lines were carried for ten days each at several 
different H-ion concentrations, produced by titrating 
with HC1 or NaOH, with the following results 


Group 1 M/600 Ktt t P0 4 Temperature 28° ±05° C 


pH 

No 

of lines 

Average division 
rate per 10 days 

59 


6 

217 

69 


6 

18 8 

72 


6 

20 0 

Group 2 

M/300 KHgPOg 

Temperature 26 6° ±: 0 8° C 

pH 

No 

of lines 

Average division 
rate per 10 days 

70 


6 

14 0 

77 


6 

14 0 


It will be seen from the above that the division 
rate is practically unaffected by change in pH between 
the limits of pH 5 9 and 7 7 This is in striking con¬ 
tradiction to the very thorough work of Darby ('29), 1 
who found a very marked variation in division rate 
with pH, using the same strain of Paramecium aurelta 
The author believes that the discrepancy in results 
lies in the fact that Darby used a mixed strain of 
bacteria as food for the Paramecium as opposed to 
the pure line of bacteria used in the present work 
It has been shown Hargitt and Fray (M.7) 9 that over 
30 species of bacteria may be represented m ordinary 
hay infusion It has also been shown that these 
species differ greatly in their value as food for Pro - 
tozoa (Hargitt and Fray,* Phillips,* etc ) It » well 
established that many of the common baotena are 
steniomo and are greatly influenced in their growth 

l H- H Darby, Arch f. Proitetenk , 66. 1, 1929 

9 G. T. Hargitt and W W Fray, Joum Eoep . ZooU, 
22: 421, 1917 

1 B. L. Phillips, Journ, Jfap, Zool ,, 86: 135, 1922 
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rate by changes in pH Therefore it is logical to 
assume that the ecologies! balance among the baetena 
will be greatly altered by changes of pH, and that 
where a large number of bacterial species are living 
together, as in a hay infusion, different species will 
predominate at different H-ion concentrations 

From the above it is concluded that the difference 
m division rate of Paramecium at different H-ion con¬ 
centrations, between the limits of pH 5 9 and 7 7, at 
least, is due to a qualitative change m available bac¬ 
terial food, and not to direct action of the pH on the 
Protozoa 

Further work is being earned on to determine the 
behavior of Paramecium in a pure culture of baetena 
at higher and lower H-ion concentrations than those 
used in the present ezpenments 

Austin Phelps 

Osboon Zoological Laboratory, 

Yale University 

INDUCED AUTOTOMY IN THYONE 

The holothunan, Thyone bnareua, has long been 
known to exhibit unusual autotomy During this 
process it casts off the extreme anterior end including 
the ring of tentacles, calcareous lantern, water vas¬ 
cular nng, nerve nng and throws out with these 
organs the oesophagus, stomach and intestine 

A S Pearse, 1 by injecting strychnine into the body 
cavity of 20 Thyone, produced such evisceration in 
seven individuals. J W Scott,* induced autotomy in 
40 out of 05 individuals by “allowing Thyone to 
stand in stagnant water until the water became foul” 
and then following with a "treatment with running 
water Alternating these processes produced as high 
as 05 per cent self-mutilated individuals.” 

During this summer's work at Woods Hole I have 
found that ammonia water will invariably bring 
about evisceration Seven N ammonium hydroxide 
was used m the proportion of one part ammonia to 
800 parts of sea water 

When the animal is placed in this solution there 
is usually a bnef period of muscle relaxation and 
an expulsion from the cloaca of the water which Ailed 
the respiratory trees Within 15 seconds the longi¬ 
tudinal and circular body muscles contract strongly, 
reducing the animal to minimum size A few seconds 
of such contraction is followed by a gradual elonga¬ 
tion of the anterior end of the body into which lan¬ 
tern, stomach, intestines and the fluid content of the 
body eavity are forced As the pressure increases, 
the body wall about i of an inch behind the tentacle 
nng becomes greatly distended There are no strong 

U, 8 Pearse, "Autotomy in Holothurians,’ 1 BioL 
Bull, vol xriii, 1909 

• J. W Scott, “Regeneration, Variation and Correla¬ 
tion in Thyone,’ 9 1914. 


circular muscles in tins region. The body wall frtae 
in the distended region thins out and soon bursts 
allowing the body fluid to gush out carrying along 
with it part of the viscera. At this point in the 
procedure the Thyone is transferred to fresh sea 
water. Most of the viscera are tangled around the 
lantern, which is partly covered over with the s m a ll 
portion of the body wall anterior to the break. The 
strong circular muscles just posterior to the break 
contract so os to close tightly the body eavity at the 
anterior end The whole procedure to this point 
occupies about 30 seconds. The original break in the 
tissue becomes gradually more extensive until within 
several hours the eviscerated parts are free from the 
body 

The hydroxides and carbonates of sodium and 
potassium have been used with some success Elec¬ 
trical stimulation applied to the muscles of the body 
wall will also produce autotomy. 

One hundred and fifty Thyone were eviscerated by 
the ammonia water method Of this number five 
Thyone did not live In each of these cases the body 
wall broke at places other than at the customary 
antenor point One hundred and forty-five Thyone 
lived until they were killed for the study of the 
regenerated organs 

Under the conditions outlined, autotomy is regular 
and uniform in occurrence In 96 per cent of the 
possible cases it was favorable for continued life and 
the regeneration of lost parts A study u being 
made of the regenerated tissues. 

Frank R. Kills 

Marine Biological Laboratory 
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THE NEXT TWENTY YEARS 1 

By DC. KAH8 ZINSSER 

raorassos or bactkmologt and ikkosihmy, bakvard mnnunr 


Introduction 


Thanks to the new understanding which has per¬ 
vaded American medicine during the last forty yean, 
the dedication of a great hospital becomes at the 
same time the foundation of a new educational insti¬ 
tution, For of ail the beneficent changes which have 
tome with tha reorganisation of medical education, 
as home-coming of tha schools and hospitals to shel¬ 
ter under tha wing* of the nniveraitiea a perhaps the 
moat significant and important By thia, medicine has 
taken its rightful place as the science of human biol- 
afcy in whhh the laboratories form the bridge over 
wfefoh thought and method of the fundamental sci¬ 
ences find their way to the arts of the dune and the 
operating room. Hove in theee splendid buildings, in 
As doming years, countless thousands drill find com- 
Cwt and relief from pain, now hope and the post¬ 
ponement of sorrow. And the old traditions of our 
1 'FMMtJMTwfil ho upheld, to apply our wisdom and 



at tha dedicatory esanissa, (he saw 
OlaMari, Ohio, June 17, 1*91 


our bast skill to all who may have need of them, re¬ 
gardless of the trivial differences which, under all 
other circumstance#, keep men distrustful and apart 
Bnt boa, too, the ranks of our profession will bo re¬ 
newed, year after year, with younger men, wiser than 
we—if wisely yon train team; stronger in pur po ses 
of kindness and human understanding, learned as 
we could not be, and more skillfuL 
la all human affairs there is • eenous lag between 
the acceptance of high principles and tha application 
of such understanding to practical purposes In pol¬ 
itics, to realise this, one need only sit in the gallery 
of Co ngr ess and remember that Plato wrote "tha 
Repuhlie” 8,490 years ago. In religious thought we 
mo nineteen hundred and thirty-one years along, and 
it is heat not to say anything more about it In utodi- 
eme, the dependence of pr ogr ess on the disciplines of 
chemistry, physics and biology hat been impressed 
upon us since the beginnings of the 18th cent u r y; 
and only now are wo finally organised, within gMot 
nntouxuitlsa, so a taohnieal blanch of learning, whore 
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ftmodtabi* oin be WiM forward os the currant* of 
tiaov*ht -which flow from the fundamental sciences. 

The real beginning of this new spint, for America, 
was made in 1876, when Huxley, at the dedication of 
the Johns Hopkins, defined the cooperation between 
universities, medical schools and hospitals, more or 
less w the form m which these principles are now ac¬ 
cepted, after many delays and false starts Indeed, 
they have needed so much vigorous reiteration of re¬ 
cent years by Mr Abraham Flexner that, had not 
Huxley died when Mr Flexner was a youth, we might 
say that in this particular aspect of the problem, by 
a sort of prophetic inspiration, Huxley had taken the 
words out of Mr Flexncr's mouth As it ib, we can 
say that Huxley is great, and that Mr Flexner is his 
prophet! I say these things in all admiration, for, 
having differed in many things from this prophet in 
the past, now that the smoke of battle is blowing 
away in the breezes of a new day, I see how much on 
the whole we ewe him as a valiant combatant for first 
principles 

Dunng the last twenty years we have passed 
through oar period of storm and stress, but they are 
over and we can say “The Golden Age which a blind 
tradition has hitherto placed m the past is here and 
now before us ” Of 166 medical schools which existed 
m 1910, about 66 are left to-day And these are edu¬ 
cating a sufficient complement of doctors for the 
needs of our nation, incomparably better m quality 
than their predecessors The competence of our fac¬ 
ulties, the selection of our students and, above all, 
our material resources have improved at a rate which 
no other educational movement has ever experienced 
in an equal penod Indeed, in regard to physical 
equipment, those of us engaged in the quiet pursuit 
of our professions have often listened, with wistful 
though admittedly short-sighted consternation, to the 
clattering of the golden cloudbursts on the roof, 
knowing that they would call us away from our test 
tubes and microscopes to blueprint and catalogue 

But we are approaching the end of the penod of 
rapid expansion There will no doubt be other dedi¬ 
cations of needed hospitals and medical schools after 
this one, and though development will not suddenly 
cease, it will assume a slower tempo. We can look 
forward, in the near futnre, to a penod of increasing 
stability dunng which we must grow into our enlarged 
opportunities by a greater generosity of effort The 
fields of our endeavors have been fertilized with a 
beneficence and a public confidence unheard of in the 
history of education. It is the pnvilege of those of 
us, who are for a short time their tenants, to till them 
for the future harvests. And the time has come when 
we mast stop to consider that the problems confront¬ 
ing us demand qualities and methods different in 
sn&ny respects from those most important during the 


transitional period of growth. The last twenty years 
have been given to the forging of our tods. During 
the coming twenty we must learn worthily to wield 
them. 

II 

It is with some trepidation that I venture to speak 
first of questions of administration. The specialist is 
expected to stick to his last, and the ideal professor 
is usually regarded as the one who sits in the institu¬ 
tional corner assigned to him, pulling out scientific 
plums and being otherwise a good boy But it is ap¬ 
parent even to the academic Jack Horners that the 
time-honored conception of universities as democracies 
of scholars—everything else being subsidiary—has 
changed 

It would be stupid to under-estimate the value of 
Bound administration. It would be ungrateful to 
withhold acknowledgment tor the tact and ability 
with which unselfish men, often themselves talented 
scholars, have given their strength wholly to admin¬ 
istration during the emergency period It was nat¬ 
ural that adjustment and change should have led to a 
concentration, in the hands of administrators, of pow¬ 
ers which, in tunes of normal academic development, 
were lodged in those of the scholars It was not only 
natural, it was probably a necessary condition with¬ 
out which the new progress could not have been 
achieved But, recognizing this, we should also un¬ 
derstand that, with the subsidence of the emergencies 
of organization, a certain amount of administrative 
demobilization must be undertaken When, in a pre¬ 
vious address, I insinuated that in our institutions of 
learning the administrative tail was beginning to wag 
the academic dog, I was mildly admonished as “cap¬ 
tious and unreasonable” by a friendly critic from one 
of the foundations, who wrongly inferred that I was 
alluding to the power of the hand that held the purse 
strings This power undoubtedly exists, and must 
probably continue to exist, but it has never, in my 
own experience, been abused in mtra-academic rela¬ 
tions. The problem is more subtle than that Busi¬ 
ness management there must be, and in such affairs 
the true administrator is the most valuable guide and 
adviser & sensible faculty can possess. Deans there 
must be as well; but a leader in the scholastic sense 
and an administrator m the sense of material efficiency 
are not hatched out of the same egg As Mr Flexner 
says “Efficiency m administration and fertility m th? 
realm of ideas have nothing to do with each other. 1 ’ 
The budgets must be balanced and this is one func¬ 
tion But educational initiative, influence over ap¬ 
pointments, policies of curriculum and university ge¬ 
lations are another, which require leadership of an¬ 
other sort, the qualities of a scholar among scholar*. 
If we are to succeed in the coming period of 
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ieotual ripening » we have—thanks to temporary most competent to vim then*, without in any W*y 

centralization of power during that of material ex- sacrificing that minimum of orderly management 
pansion—the two functions most again, to some ex- which, like an automobile engine, is most effective 
tent, be separated, and the purely administrative when it is least audible 
mechanism be earned out mechanically, as is its na- III 

tare, subsidiary to and under the guidance of leaders Ag we approach a state of reasonable stabilization, 
whose interests and hearts are primarily with educa- moreover, and the immediate need of powerful flnan- 
tion and sound scholarship, secondarily with manage- cia i support becomes less pressing, it is to be hoped 
ment also that there will be a permanent and normal ad- 

For the guidance of an institution the success of justment of the relationship between institutions of 
which depends upon the imponderable values of spirit learning and the great foundations. These have en- 
and intellect is not the mechanical driving of a ma- tered the educational world as a sort of fourth estate, 
chine made of iron and steel It is more like the a distinct contribution of American benevolence to 
riding of a thoroughbred, an organism with a nervous the history of education and, so far, almost uniquely 
system and a temperament Any one with strong American. Except for relatively few institutions, the 
legs can stay on But the nding is m the lightness present favorable conditions of medical schools would 
of the hand and the feeling of being one with the have been impossible without them Their influence 
horse We must find our way back, or part way has been of incalculable benefit, not only by their 
back, to the older conception of academic leadership, splendid munificence but, to an almost equal degree, 
avoiding the estrangement between faculty and man- by their initiation of the serious study of educational 
agement which these feverish dayB of reorganization methods, critical analyses and suggestions for reform, 
have threatened to establish That this can be done That Bulletin No 4 of the Carnegie Reports by 
without radical changes or groat struggle I confidently Abraham Flexner was the catalyst which started the 
believe, for it is more a change of point of view fermentation that converted the sour state of affairs 
than one of actual method. Indeed, in some of the of 1910 into the clear and strong situation of to-day, 
more rapidly stabilizing institutions the force of Intel- no one can sensibly question But there is equally 
leetual tradition is automatically bringing it about no doubt that new and important problems have re- 
And whilo the distinction I make appears nothing suited from the creation of a power entirely inde- 
more than a trivial shifting of emphasis to some of pendent of the organized educational system and 
my administrator fnends, it is this type of subtle capable of great influence over this system by the 
difference that distinguishes the fine from the com- control of enormous funds When I expressed this 
monplace in men and in institutions And the quality view in 1927, disagreement came from many diree- 
of American medicine in the future will, to a large turns*. $ But after all, we have at the present time 
extent, depend upon the decisions we roach now in some measure by which we ean estimate whether or 
regard to scholarship and administration, which is to not there was just reason for my apprehensions. The 
lead and which to follow. question which ten years ago agitated medical educa- 

That a solution for this problem is not impossible tion most violently was that of the “full-time” or 
is apparent m the manner in which, for several hun- “part-time” direction of teaching dimes The sub- 
dred years, the German universities h&ve managed to ject was discussed ad nauseam Francis Peabody, m 
run smoothly under a system of rotating rectors and his published letter to Longcope, “The Soul of the 
deans who remain integral and often distinguished Clinic,” says. “ . I have become as tired of the 

members of the teaching force, while the mechanics discussions of full-time teaching as I am of discua- 
of institutional government keep the engine in even sions of the 18th Amendment” And the sheep 
motion, without exerting any pressure whatever upon were not all on one side and the goats on the other 
scholastic matters. To a certain degree, also, it seems is dear frotti the subsequent paragraphs, written by 
to me, a similar system has from the beginning been this—perhaps the greatest of the younger leaders of 
not unsuccessful in the Johns Hopkins Medical clinical medicine of that tuna Yet to-day the medical 
School The supervision^ influence exerted in the schools of the following universities—Johns Hopkins, 
German institutions by the ministry of education Washington University of St Louis, Yale, Columbia* 
would automatically be supplied, with us, by the Chicago, Cornell, Vanderbilt and Iowa—all of them 
central university authority. considerably endowed by the Rockefeller Foundation, 

I feel hopeful, therefore, that m spite of our na- have adopted the full-lame system more or less in the 
komd overemphasis upon administrative perfection, a form advocated by some members of this foundation 
ample way can be found to keep our medical schools and opposed by many leaders of the medical profes- 
*nd hospitals under the intellectual guidance of those non and by not a few administrators. This may of 
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* 8ouk be due to the fast that time l&stafotioo* hire 
all recognized the greater wisdom of the plea* to 
eo me of nay wavering in our belief in Santa Claus, it 
would appear at least not impossible that willingness 
to adopt an educational policy may in some cases 
have been subconsciously influenced by the knowl* 
edge that such receptiveness to a new idea could, over 
night, convert an institution struggling to keep its 
head above water into an affluent one possessing all 
the material tools for fine performance and future 
expansion Accurate controls in this reasoning— 
which, as a bacteriologist, I would desire—are lack¬ 
ing, since I know of no institutions that have been 
offered the money and have refused it But, on the 
other hand, I know of others that now have neither 
the full-time system nor the money 
I have no intention of implying by this that the 
accepted plan is not an excellent one, though I am 
strongly of the opinion that it is not likely to pro¬ 
duce authoritative figures m clinical medicine com¬ 
parable to Strumpell, Nothnagel, Neiisser, Kraus, 
Fnedneh Muller, Widal, Osier, Janeway, Delafleld, 
fihattuck and Walter B James Neither do I wish 
to imply that the motives of the accepting institu¬ 
tions were mercenary ones since, as a reaction to 
tiie methods of the old proprietary medical school and 
as a rigid experiment toward the scientific develop¬ 
ments of the clinic, the plan did and does recommend 
itself to many senous students of medical education 
I wish to illustrate by these considerations merely 
that the indirect power of foundations to stimulate 
fundamental changes in an educational system is a 
great one, and that the decisions and opinions of 
self-perpetuating boards of foundations may deter¬ 
mine policies in the most important department of 
civilized society—namely, its educational Bystem And 
it appears to me unlikely that, except by occasional 
fortunate accident, the judgment of foundation ad¬ 
ministrators on educational problems can, m the long 
run, be as wise and sound as that of the teachen 
who are active in the universities and in whose hands 
responsibility for the development of this phase of 
our national life must remain 
As a matter of fact, I have a feeling that time 
will adjust these difficulties automatically Perma¬ 
nent Agreements between donor and recipient are 
improbable, and there will be no reason, therefore— 
as the necessity for financial assistance becomes less 
pressing—why the universities should not gradually 
grow away from tendencies they consider erroneous, 
and again develop naturally, without extraneous in¬ 
fluence And we must grant the gentlemen of (he 
foundations that they are doing their best to draw 
into their deliberations the wisest consultants they can 
obtain* 




Most of them would probakty •|M with ft* view 
tint the future usefulness of ft* greet foundation* 
will greatly depend upon ft* cstahtiehment of * id* 
tranship in whiah, while returning the power to gnat 
or refuse assistance to specific requests, the founda¬ 
tions will neither directly nor indirectly wield any 
influence over the initiation of academic policy or 
over university appointments or investigations. 

Granting that such a relationship can be brought 
about, American education will be enriched beyond 
that of any other country, by the benevolent impulses 
that have led to the establishment of foundations. 

IV 

It takes three or four yean to erect a great group 
of buildings It takes thirty yean to train an in¬ 
vestigator or teacher and ten more to npen him into 
distinction It was inevitable that the most difficult 
problem of our sudden aggrandisement should be that 
of giving the breath of hfe to our new institutions 
with men and women capable of doing thorn credit 
But things have not gone too badly with ns in this 
reepeet The gods who take care of children and 
democracies gave us a few leaders in the dawn of our 
critical period whose influence guided us when the 
emergency arose The pupils of Osier, Delafleld, 
Janeway, Mall, Huntington, Jacobi, Halated, Shat- 
tuck, James, Vaughan and some others have filled the 
chairs of most of our important schools. Welch, 
Howell, Abel, Simon Flexner, Hektoen and Theobald 
Smith are with us still Under their direct teaching 
and influence we have drawn freely on the graft 
schools of Europe and have made much of (heir 
methods and wisdom our own. To be sure, under the 
pressure of the transitional period, many brilliant 
young scholars were sacrificed on the wheels of organ¬ 
ization, interrupted in the best yean of early pro¬ 
duction and set to work developing gnat depart* 
meats The younger Ostwald » reported to have 
said of this* "When the Americans discover that a 
man is superbly fitted for acme type of scientific work, 
they reward him with a position in which he can a* 
longer pursue it ” Deplorable as tins has been, it 
was both inevitable and sound, since it followed tin 
principle that no one can properly direet a depart¬ 
ment who is not professionally competent in ft* inV 
ject with which it tele And time will comet ftis 
by the simplification of administrative mtrieaeiee as 
stabilisation proceeds Nevertheless, our most W> 
cult problem is still tills on* of personnel, and If, 
will probably take another decade before til* supply ^ 
of highly trained teachen, clinicians and inveattyft’ ' 
ton is adequate for the needs of our new fcettftf, 
tions. And to meet this need is one of the 
responsibilities faced by those of ua who an prtet*' 
l*ged to play a email part in tide development 
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MtimwHl* the reproach is still heard that otfr best 
whoota are training poor investigators instead of good 
doctors. In a modified form ti»e complaint is an old 
one. Francis Bacon says: “Physicians are, some of 
them, so pleaBing and conformable to the humor of 
the patient as they press not the true cure of the 
disease, and some others are so regular in proceed¬ 
ing according to science for the disease as they re¬ 
spect not sufficiently the condition of the patient 
Take one of a middle temper, or, if it may not be 
found in one man, combine two of either sort” What 
the new medical teaching is trying to accomplish is to 
train for the “middle temper,” in which neither the 
pleasing art nor the procedure according to science 
shall be neglected. 

But the reactionary voices ore growing feebler as 
the quality of our present graduates is being ap¬ 
praised It is more generally acknowledged that, in a 
rapidly changing science, the two activities, investiga¬ 
tion and teaching, are inseparably linked True 
teaching is what Carlyle called “Thought kindling ” 
“How can he teach,” he exclaims, “who has no live 
coal within him, but is all burnt out to a grammatical 
cindcrf” It is true, of course, that occasionally great 
teachers have made few original contributions But 
such men have usually approached their subjects by a 
method of sifting the right from the wrong which, in 
itself, is a sort of research into true understanding, 
and m this way have founded schools of investiga¬ 
tion There have been many of these indirect inves¬ 
tigators in the history of medicine. In our own coun¬ 
try there have been Osier, Welch and some others 
who have signed many of their important contribu¬ 
tions to the medical sciences with the names of in¬ 
numerable pupils whose minds were the materials on 
which they earned out their experiments. There are 
others at the opposite ends of the scale, to whom the 
classroom and the student laboratory is an annoying 
disturbance, and who must hunt alone. But even the 
greatest of these have pupils and assistants Only, 
their methods of teaching take a different form and 
*wch a smaller number of more highly specialized 
ttwds. Between the two extremes are the larger num¬ 
ber of men and women who are talented investigators 
*&d who take keen pleasure and profit from contacts 
with younger associates intent on similar purposes. 

For all these there is room in the modem medical 
Wdwfll and hospital. There is no room, however, for 
thflec to whom the act of instructing is a mechanical 
thtag. Who are content to shuck down to the feeding 
lte®4 Jhe dry hay of eld harvests. For medicine, like 

JMegy, it in a strange stage of development at 
*biftkfhe pupil is often wiser than hu master Few 
ttfn on the faculties, except perhaps a small group 
m *■ well grounded in the fun- 
Bm to b k aontrihutery sdenees as the most gifted of 


their students. So do our difficult duty to these dis¬ 
ciples we must remain students ourselves and be 
capable sot only of telling them what is known to* 
day, but of pointing out to them the goals they may 
attain which a too short life has placed beyond our 
reach We must teach beyond ourselves, “tlber dieh 
hinaus sollst du zeugen,” as Nietzsche said If we per¬ 
form our allotted tasks in this sense, these young men 
and women will gam from us not merely the meager 
store of to-day’s understanding but, from our curiosi¬ 
ties and our laborious efforts to conquer a little of 
to-morrow, they will gather velocity to carry them 
farther than we can hope to go Less than this is not 
true teaching 

And it is at the present stage of our development 
that this type of relationship between teachers and 
the taught is of particular importance The rapidity 
with which the exacter sciences of chemistry, physics 
and mathematics are penetrating medicine makes col¬ 
laborators of the experienced biologist and the 
younger student who comes fresh from the fundamen¬ 
tal laboratories As much error can be committed by 
the premature attempt to apply exact mathematical 
reasoning, accurate enough in simple systems, to the 
complex processes of living matter, as by neglecting 
available physico-chemical knowledge m the biolog¬ 
ical approach The two methods are dependent upon 
the same kind of reasoning But while the more exact 
sciences gain much of their information by creating 
their own conditions of study in systems sufficiently 
simple to permit absolute conclusions, nature fixes 
the conditions which the biologist must investigate 
It is only when, by his trial and error experimenta¬ 
tion, he has isolated a set of phenomena that the chem¬ 
ist or physicist can profitably take bold It is more 
important than ever before, therefore, that teachers 
and pupils should regard themselves as overlapping, 
consecutive generations of students whose relation¬ 
ship must be, for the service of knowledge, quite dif¬ 
ferent from that of the old pedagogic one of less 
actively advancing eras. 

Of course there are certain cornerstones and re¬ 
taining walls of accepted fact that must first be laid 
This is, or should be a simple mechanical affair— 
easily arranged. Beal teaching begins at the jump- 
mg-off place. 

V 

But in this matter of research there is still much 
that awaits adjustment. The very point of view 
which I have expressed has placed a premium on the 
mere activity of investigative effort regardless of its 
mteiHgeuee or results. We have developed "the habit 
oi judging men for positions by the perusal of the 
titles of their publications, and a list three pages long 
» mwe fonnidaWe than one of a few lines. Themis 
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also a peculiarly sensational and sentimental appeal 
in medical discovery, and we are living in an age in 
which cheap performance, skilfully vulgarised, may 
have an enormous advertising value And institu¬ 
tional rivalry, bidding for support, has had a ten¬ 
dency to foster the submission of results to public and 
inexpert applause before they have been passed upon 
in the rigid forum of technical criticism 

There has been, m consequence, a hot-house forcing 
of medical investigation which, together with some 
very brilliant and useful growth, has nourished the 
weeds of much second-rate material There has also 
developed a curious halo about research which has 
exalted it above other and, in the absence of talent, 
more useful and less expensive methods of occupying 
time 

These tendencies have been further intensified by 
the strange circumstance—peculiar to our present de¬ 
velopment—that, for the time being, available funds 
have often outstripped our abilities to use them 
wisely In the fields of cancer and tuberculosis par¬ 
ticularly, high-minded philanthropists have hoped 
that money could engender ideas, instead of being 
merely the fertilizer which can aid the sprouting of 
the living seed of a thought For this reason, to-day, 
much work is undertaken merely to justify expen¬ 
diture, and, in well-equipped laboratories, many a 
man and woman is patiently sitting on a lifeless idea, 
like a hen on a boiled egg, or is spending time and 
money transposing into complicated notations old 
tunes that have been adequately played in C major. 

Undoubtedly a certain amount of such gnawing at 
dry bones is inevitable, since pedantry—not stoxmg 
enough to shove a spade into the rich soil of new 
fields—has ever been attracted to the dust-bin And 
also there must be tnal and error in regions of 
thought in which the unknown is so vast compared 
with the narrow paths of the known And the most 
intelligent endeavors may lead into blind roads from 
which retreat is the only return to the highway 

To reduce such waste to the necessary minimum, 
and to prevent the vulgarization of science by the in¬ 
troduction of a spirit of rivalry and reclame is largely 
the responsibility of all of us, old and young, who 
are privileged to cooperate in hospitals and schools 
It is not only a matter of teaching and studying w 
the manner which I have indicated, nor is it entirely 
one of doing our own work honestly and with mod¬ 
esty It is necessary, in addition to this, to maintain 
a strong consciousness of the dignity of this type of 
occupation and freely to encourage into it only those 
of whose talents and training, and above all, of whose 
reverence for truth we are convinced Especially 
must we not lose the spontaneity of our reactions of 
joyous admiration for a good job well done by an¬ 
other, and of contempt for cheap performance. Fi¬ 


nally, though abandoning none of our critical facul¬ 
ties, we must be extraordinarily careful not to be¬ 
come ao academically conservative, as our vessels 
grow harder, that we extinguish, with a flood of doc¬ 
trinaire convictions, young thoughts too original and 
foreign to accepted theory for our own ready com¬ 
prehension 

This part of it is the task of those of us who are 
working in the ranks—a heavy one and a difficult 
program in which few of us can hope entirely to suc¬ 
ceed. In this regard, however, we may look into the 
future with confidence, because in a constantly in¬ 
creasing number of the newly organized institutions 
there are growing up groupB of younger men whose 
training has been far sounder than our own and 
whose standards are certainly as high 

But there are other factors involved in the situa¬ 
tion which are at least of equal importance, and 
which, with the passage of time and stabilization, will 
have a decisive influence When buildings and equip¬ 
ment have been provided with a splendor sufficient to 
satisfy the most chauvinistic local pride and the am¬ 
bitions of executives, the funds which subsequently 
become available will, let us hope, be freed for the 
development of the flesh and blood of universities— 
men and budgets And may the wise administrator 
be wary of accepting funds for special projects dear 
to the hearts of donors—cancer, tuberculosis, insti¬ 
tutes of human relations, eugenics, etc —and encour¬ 
age the accumulation of unrestricted gifts Scientific 
thought, like poetic inspiration, must be allowed to 
circle indefinitely, like a earner pigeon, to find its 
own direction of flight We believe that in many 
Amenean institutions large funds are relatively stenle 
because they can be used only for definite purposes 
in which progress, impossible for the time being, 
awaits ideas and methods not yet available. And toe 
great strength of Trinity College, in Cambridge, 
would seem to he in its command over large and un¬ 
restricted resources with which it can permanently 
support a group of mature and distinguished scholars 
who can explore wherever the trails of curiosity lead 
them 

Let us not forget that Archimedes bad the idea of 
specific gravity while taking a bath; that Descartes 
was lying m bed when he evolved coordinate geom¬ 
etry, and that Isaac Newton—though I don’t believe 
it, is said to have drawn deep deductions first in an 
apple orchard. On the other hand, I do not wish to 
be misunderstood as meaning to sponsor the policy 
that universities should pay men large salaries for 
taking baths, lying abed and drowsing under apple 
trees 

VI 

Devotion and good sense are not lacking m our to- 
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afitntions and many of the matters of which I hate 
spoken are growing pains which will not, if recog¬ 
nised early mad energetically treated, affect our 
hearts Our great asset is the increasing number of 
young men and women, who in a commercial age and 
in a country of wide opportunity are offering them¬ 
selves for our work Partly, this is due to the higher 
type of pre-medical education, partly to the careful 
selection of material by medical schools, and again to 
the cultivation of that type of teaching winch I have 
outlined Also, however, I feel confident, it is due to 
the growth of a spirit of enthusiasm and idealism in 
many of the present generation of students which is 
perhaps one of the wholesome reactions against the 
exaggerated materialism of the last twenty years 
Our responsibility then is not only to train and select 
but also to create conditions which will hold the en¬ 
thusiastic and talented m the dune and the labora¬ 
tory This is to a large degree already attained by 
the opportunities for work that our new institutions 
provide To a greater degree, however, it is also an 
economic question And this bnngs me to the sordid 
problem of salaries. 

The complaint that we can not expect to recruit the 
best brains of the country into academic life, owing 
to the meager economic future offered m these occu¬ 
pations, is to some extent justified m fact Not so 
long ago science w America was a calling at which 
one could not make a living until after death Con¬ 
ditions have rapidly improved and Bhould still im¬ 
prove considerably, especially in the cases of the 
middle grades—mature men and women who should 
not be forced to leave important work in well-or¬ 
ganized places merely because only one living salary 
is provided in the budget for the director of the de¬ 
partment. But unfavorable comparisons of academic 
remuneration with the enormous incomes of indus¬ 
trial administrators, corporation lawyers and boot¬ 
leggers are quite beside the point The answer of the 
future will perhaps be that the incomes of scientists 
will moderately increase, but surely that the exag¬ 
gerated wages of some other occupations will di¬ 
minish For an academic salary of ten or twelve 
thousand dollars is a more normal social phenomenon 
than one of a hundred thousand for the manufacture 
of chewing gum or the authorship of a romantic ad¬ 
vertisement for a mouth wash This is a matter of 
opinion. It is an easily calculable fact, however, that 
the universities can never hope to compete with busi- 
" Bess or the practicing professions in this respect, 
•imply because there is not enough money in the coun¬ 
try to make this possible. Though in a few instances 
attempts seem to have been made m this direction in 
order to “put over” the full-time clinical plan, I be- 
ttwa this to be an abnormal phenomenon of artificial 
development which will pass with another generation. 


But were it possible for universities to enter in this 
financial competition for brains, would it be necessary 
or even desirable f 

It is just, of course, that academic pay should be 
respectably adequate to provide the legitimate needs 
of a cultivated family of moderate size There is 
such a thing, however, os being civilized beyond the 
necessity of great wealth And those who have at¬ 
tained this level of personal civilization know that 
they must choose m the sense of the Chinese philoso¬ 
pher Tang Hon, who said “The man who thinks 
only of amassing riches is not humane, and he who 
thinks only of leading a humane life shall not be 
nch” 

There are passing through the hospitals and uni¬ 
versities of this country more youngsters who sub¬ 
scribe to this doctrine than any one knows except 
those of ub who are daily at work with them Most 
of them have thought it over and come to the con¬ 
clusions which Carlyle paraphrases from Confucius* 
“If the search of great riches were certain of success— 
though I become a groom with whip in hand to get 
them, I will do so As the search may not be suc¬ 
cessful, I will follow after that which I love ” 

The temper of that type of mind which is attracted 
to the sciences and the arts is usually emancipated 
from the obsession for quick riches which other occu¬ 
pations are so apt to strengthen These young men 
and women that come to us in annually greater num¬ 
bers are attracted to our calling because a higher type 
of training and better opportunities for work have 
aroused their spirits They have no ambition for 
great financial success They are willing to forget 
about this entirely if they can be offered rewards 
sufficient to permit them to live lives of normal 
human relations—marriage, children, books and the 
pnde of economic independence—not only after mid¬ 
dle age has brought recognition, but in the formative 
and most productive years—which now are the most 
trying and full of disturbing anxieties All this—and 
it is not expensive—is within the possibilities of the 
financial resources of our present university medical 
schools And, given this, there are more of these 
young men and women of force and ability than most 
people know, who deliberately choose the great ad¬ 
venture of trying to write something of themselves 
by their own work and thoughts into the records of 
time. 

And, in our profession, in addition to the intel¬ 
lectual appeal, there is the legitimate one of a humane 
impulse—directly or indirectly to aid in alleviating 
sorrow and sickness and even, by some fortunate com¬ 
bination of chance, labor and dear thinking, ones in 
so often to parry the scythe of death. 

We ire confronted with many problems and many 



rwponaibtHtks far than earning hrooty ystn. But 
the last twenty here pat the tools into oar hands. 
We need have no fear of failure if we remain sturdy 
in our trusts and pot our faith m the younger gen¬ 
eration. 

And here in Cleveland you are again expressing 
litis vigorous faith in the future which has char¬ 
acterised the entire history of the Western Reserve— 
a faith which inspires the undertaking of great begin¬ 
nings which you know will be carried on eventually 
by younger hands in the high spirit with which they 
were begun In this great and splendid institution, 
in which all the humane and benevolent forces of 
your city are cooperating you will solve all the prob¬ 
lems that may arise from the rapidity of develop¬ 
ment which renders our own era of medicine a diffi¬ 
cult but a particularly fascinating one You may, at 
times—with all of us—fail to strike that delicate bal¬ 
ance between the practical things of life and the more 
intangible qualities of spirit and intellect, which must 
be found in order that our profession may continue 
to perform its full functions m the service of emula¬ 
tion These temporary fluctuations which occur in all 
difficult human undertakings are like the swinging 
from right to left of a vessel in the wash of a heavy 
sea—but they make no deviation from the eventual 
true course when wise and vigorous hands are on the 
wheel You know where you are going, your course 
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to drive you forward* 

Of few things can we foretell the future. In theee 
days of world transformations no one can foresee toe 
events that are to coma No man can much affect 
them except by lifting bis hand and mind honestly to 
the tasks that he immediately before him But in 
this is our profession more blessed than all others, 
Whatever the changes or trials that an uncertain 
future may hold, nothing can alter the intrinsic pur¬ 
poses of medicine, the very definition of which must 
be stated in words of action, to increase in wisdom 
and skill for the relief of suffering and the solace of 
sorrow—to serve men, their bodies and their minds— 
indiscriminately in a spirit that transcends social, 
racial and national distinctions In all the rivalries 
and hatreds and mutual distrusts that hold the polit¬ 
ical and economic world in a grip of terror, medicine 
has no part It is the one activity that, through these 
years of upheaval and revaluation of ideas and insti¬ 
tutions, has had no need to alter its standards or its 
aspirations; it has known no enmities and recognised 
no national boundaries Epidemic, sickness, physical 
suffering wipe out all this, and unite all men in sym¬ 
pathy and human equality. And all those in the 
world whom a kind fortune has permitted to devote 
themselves to this profession, rejoice and are grateful 
for the work you are inaugurating to-day 


OBITUARY 


THOMAS ALVA EDISON 
1847-1931 

Thomas Alva Edison died m the early morning of 
October 18 From the tributes from many sources 
printed by The New York Times, the following from 
Mr Hoover and from a number of scientific men are 
quoted. 

It la given to few men of any ago, nation or calling 
to become the benefactor of all humanity That dis¬ 
tinction came abundantly to Thomas Alva Edison, whose 
death in h» eighty-fifth year has ended a life of courage 
and outstanding achievement His lifelong search for 
truth, fructifying in more than a thousand inventions, 
made him the greatest inventor our nation has produced, 
and revolutionised civilisation itself He multiplied light 
and dissolved darkness, he added to the whole wealth of 
nations He was great not only in his scientific creative 
instinct and insight but did more than any other Amer¬ 
ican to place invention on an organized basis of the 
utilisation of raw materials of pure science and dis¬ 
covery He was a rare genius He has been a precious 
asset to the whole world. 

Every American owes a personal debt to him It is 
not only a debt for great benefactioni which he has 
brought to every American, but also a debt for the honor 


ho brought to our country By his own genius and 
effort he rose from a newsboy and telegrapher to toe 
position of leadership among men. His life has been a 
constant stimulant to confidence that our institutions 
hold open the door of opportunity to those who would 
enter He possessed a modesty, a kindliness, a staunch¬ 
ness of character rare among men. His death leaves 
thousands bereft of a friend, the nation bereft of one 
of its notable citiseni and the world bereft of one of its 
greatest benefactors. I mourn his passing as a personal 
friend over a quarter of a century — Hswjkrt Roovufe 
President of the United States. 

It has seldom fallen to any one man to be of each 
service to humanity. The world mourns a great bensr 
factor --Samuel W Stbatton, chairman of the cor* 
pompon of the Mas sa c hu setts Institute of Technology 
(dictated a few minutes before his own death). 

X think Jus reputation was great outride America. One 
could not go anywhere fin the world where he woe not 
considered the greatest inventor and help to mankind* ' 
He was kind and considerate apd a good friend,—0.K, 
Busses*, director of the Bureau of Standards. 

In ay opinion Mr Edison had a greater finfihtMfc'tftt 
toe world than any other American^ Km. T, ff to 
Bttstient of too MsMuhnastta 1 
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Edison, through his discovery of how to preserve the 
spoken word, made man and himself immortal What 
greater is possible in practical achievement f— Robert 
A, Millikan, California Institute of Technology 

At the dawn of the electrical age, a little over fifty 
years ago, Edison appeared like a heavon sent pioneer 
His burning enthusiasm and undaunted courago and 
perseverance succeeded m creating in 1882 the mean 
descent electrical lighting By stein, which has not expen 
enced an essential change since that time Tins was his 
greatest at him ©input and entitled him to immortality — 
Michall Pupin, Columbia University 

Edison was truly one of the great Ameru.ins His 
contributions to science have been outstanding— John 
C Mkrrxam, president of the Carnegie Institution of 
Washington 

Thomas Edison used science for the benefit of man 
kind to such u high degree, and brought science and the 
scientific method into such high repute m the public 
regard, that it is an open question which of these two 
great contributions to modern civilization is the greater 
Certain it is, that no other man of our generation tins 
made a larger or more inspiring contribution —VntNON 
KBM-oaa, permanent secretary of the National Research 
Council 

With the insight of genius Edison made trial and error 
combined with industrial organization a method of re 
search lie was one of the greatest men America has 
produced, leading m the applications of science to in 
dustry that have made possible a new civilization based 
on democracy, universal education and general welfare 
—«T McKren Cattell, editor of Science 

America has lost one of its most famous citizens and 
the world one of its greatest benefactors In a very 
real sense Edison was the founder of our electric era 
What a fine thing it would be if such a useful and in 
spiring personality could be granted a span of life com 
mensurate with his value and usefulness to the world 
If so, Edison would have lived for ages— Edwin W 
Riof, Jr, honorary chairman of the board and former 
president of the General Electric Company 

Edison was doing—and is doing—-more to advance our 
human affairs and interests than any one I know I re 
peat 'Ms doing 1 ’ because lus example of actively trying 
to lift us continually a peg higher in our civilization by 
strenuous personal effort is now actuating coustloss 
youth of all lands— Willis R Whitney, director of the 
Research Laboratory of tbo General Electric Company, 
Schenectady 


Edison demonstrated to the world the enormous prac¬ 
tical importance of electric power and its applications. 
Few men have ever benefited more of their fellow-men 
—Irvino Langmuir, associate director of the General 
Electric Research Laboratory 

Among all the people of the earth no name has been 
mentioned with greater admiration than that of Thomas 
A Edison, the greatest wumtor of his time An ade¬ 
quate appreciation of all Mr Edison’s merits can not be 
oncompassod iu brief spate, but this much can bo said 
here not only his work but his personality especially was 
of sublime grandeur— Oscar von MUller, Deutsches 
Museum, Munich 

In Edison the world loses one of the greatest technical 
geniuses who ever lived Though Edison himself very 
often equated genius with application, we know that his 
successes can not be amounted for by application alone 
In Edison intuitive thought and exact weighing of all 
technical and economic problems were united with un¬ 
paralleled perseverance in pursuit of his problems to 
such a degree that thereby ho became for us the nrchtype 
of inventor — Auoukt Carolus, the University of Leipzig 

The passing of Edison is a great loss to the world and 
especially to science and industry Not only was the 
world indebted to Edison for innumerable creations of 
his own brain, but for his uptitude m adapting to prac 
tical purposes the ideas of other inventors, which but for 
him would have remained impracticable— The Due de 
Grammont, Pans 

With the passing of Edison one of the world’s greatest 
benefactors leaves us What he has done for business, 
pleasure and philanthropy can not easily be calculated. 
But some idea of what the world would be without his 
inventions, his self sacrificing labors, can bo gathered if 
wo try to live for a day in busy centers without the use 
of the telephone He was a great and constant inspira¬ 
tion to me throughout my life— Guglielmo Marconi 

In Edison, one of the great technical inventors to 
whom we owe the possibility of alleviation and embellish¬ 
ment of our outward life has departed from ua An 
inventive spirit has filled his own life and all our ex¬ 
istence with bright light Thankfully we accept his 
legacy, not only as a gift of his genius, but also as a 
mission placed in our hands For to the now generation 
falls the task of finding the way for the right use of the 
gift given to us Only if it solves thiB task will the new 
generation be worthy of its inheritance and become really 
happier than former generations— Albert Einstein 


SCIENTIFIC EVENTS 


CONFERENCES ON THE CALENDAR AND 
ON METEOROLOGY 

PfiorassoR Chabl.es F Mabvin, chief of the U 8 
Weather Bureau, woe a representative of the State 
Department at the fourth general Conference of the 


Committee on Communications and Transit of the 
League of Nations, which met at Geneva, Switzerland, 
on October 12 This designation was in response to a 
request from the League of Nations that this country 
be represented at the conference, especially in oonnec- 
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tion with the question of the simplification of the 
calendar, which is one of the agenda. 

Professor Marvin is vice-chairman of the National 
Committee for the United States on Simplification of 
the Calendar, which is an unofficial committee consist¬ 
ing of representative men and women interested in 
the improvement of the present calendar His at¬ 
tendance at this conference was as an expert observer 
for the State Department and not os chief of the 
Weather Bureau. 

In addition to attending the meetings of the League 
of Nations committee, Professor Marvin attended, as 
chief of the Weather Bureau, the meetings of the In¬ 
ternational Meteorological Committee and a meeting 
of the executive council of that committee. These 
meetings were held at Locarno beginning on October 5 

The International Meteorological Organisation, 
which consists of the directors of all the meteorologi¬ 
cal services of the world, meets every six years The 
International Meteorological Committee is a subeom- 
mission of the major body and has 21 members Its 
meetings are held on the call of the president, usually 
every two years There is an executive council, com¬ 
posed of five members, which is charged with the con¬ 
duct of the administrative affairs of the main body. 
Professor Marvin is a member of both the suboom- 
muBion and the executive council This year these 
are meeting at the same time at Locarno 

The program of the International Meteorological 
Committee consists of the consideration of the re¬ 
ports of the president, secretary and other officers, as 
well as meteorological subjects, among them being 
that of the polar year program One of the items to 
be handled by the executive council is that of select¬ 
ing a permanent secretary of the major organisation, 
the headquarters of which are to be m Switzerland 
The secretariat is supported by the various govern¬ 
ments concerned 

TECHNO-CHEMICAL LECTURES OF THE 
MELLON INSTITUTE 

Two senes of lectures on important subjects in in¬ 
dustrial chemistry and chemical engineering are being 
presented by technologic spemahsts of the Mellon In¬ 
stitute of Industnal Research dunng 1931-32 These 
discourses are delivered on Mondays, from 10 30 
A M to 11 • 30 A M, throughout both semesters, 
in the fellows’ room of the institute, and are open 
to all students of industnal chemistry and chemical 
engineering in the University of Pittsburgh, as well 
as to the institute’s members 

The introductory lecture was given on September 
28 by Dr Edward R Weidlem, director of the in¬ 
stitute, on “The Field and Opportunities of the Chem¬ 
ical Engineer ” The first senes of lectures entitled 
“Some Important Chemical Engineering Materials, 


Their Manufacture, Properties, Usee* dad Evalunttal’ 1 
is being given on the following dates. 

October 5, Mr H J Rose, “Coke”, October 12, Mr. 
R F Ferguson, “The Manufacture of Refractories”, 
October 19, Mr 8 M Phelps, “The Properties and 
Uses of Refractories”, October 26, Mr C H Geiiter, 
* * The Manufacture, Properties and Uses of Lime ’ ’ j No¬ 
vember 2, Mr Tracy Bartholomew, “The Manufacture, 
Properties and Uses of Portland Cement”, November 9, 
Mr R H Heilman, “Heat-Insulating Materials”, 
November 16, Mr J, D Alley, “Abrasives”, Novem¬ 
ber 23, Dr S A Braley, “Iron and Steel”, November 
30, Dr A* W Coffman, “Corrosion-Resistant Mate¬ 
rials”, December 7, Dr W W Duecker, “Sulphur”, 
December 14, Mr R R. McClure, “Rubber ” 

The second senes include “Lectures on Professional 
Opportunities in Yanous Industnes—What the Chem¬ 
ist and Chemical Engineer Have Done, are Doing, and 
can Probably Accomplish in these Fields,” and will 
be given as follows 

January 4, Dr F P Lasseter, “ Hydrometallurgy ”, 
January 11, Mr H H Meyers, “Fertilizers”, January 
18, Mr E J Casselman, “Glass”, February 8, Mr E. 
W Beid, “Solvents”, February 15, Dr P. B David¬ 
son, “Paper”, February 29, Dr R N Wenzel, “Fatty 
Oils and Soaps”, March 7, Mr E R. Harding, 
“Foods”, March 14, Mr C. F Goldthwait, “Tex¬ 
tiles”, March 21, Dr H K Salzberg, “Paints”, April 
4, Dr, A G Loomis, “Petroleum Production”, April 
11, Dr H E Foote, “Industrial Gases”; April 18, Dr. 
G J Cox, “Sugar”, Apnl 25, Dr J J Enright, 
“Bacteriology, Chemistry and Public Health”, May 2, 
Dr O F Hedenburg, “Insecticides and Fungicides”; 
May 9, Dr George D Beal, “Pharmaceuticals”, May 
16, Dr L H Creteher, “Synthetic Med i c in al*.” 

THE AMERICAN COLLEGE OF SURGEONS 

Dr J. Bkktlkt Squibb, professor of urology at 
the College of Physicians and Surgeons, Columbia 
University, and director of the Squer Urological In¬ 
stitute of Presbyterian Hospital, was elected president 
of the American College of Surgeons for next y<pr 
at the recent New York meeting He will be inducted 
into office to succeed Dr Allen B Kanavel, of North¬ 
western University, at the next annual meeting, the 
date and place of which have not yet been deter¬ 
mined As its next vice-presidents the college elected 
Dr. C Gordon Heyd, professor of clinical surgery 
and attending surgeon at the New York Post-Grad¬ 
uate Medical School and Hospital, and Dr W. Ed¬ 
ward Gallic, surgeon- in-chief of the Toronto General 
Hospital. 

At the concluding session on October 16 three bon- 
orary fellowships and 647 regular fellowships IW 
conferred and an address to the initiates wee ffoeti 
by Dr. Allen B Kanavel, president of the 
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The toonty fellowships were conferred open Pro¬ 
fessor Dr. Hans von Haberer, of Cologne^ Germany, 
Profoasor Arthur Henry Burgess, of Manchester, En¬ 
gland, and Sir Charles Gordon-Watson, of London 

An unanticipated part of the ceremony was the 
conferring npon Dr Franklin H. Martin, "father” 
and director of the American College of Surgeons, of 
the title of “eommendatore” of the Crown of Italy 
The decoration was bestowed by Emmanuel© Graz/i, 
Italian Consul General, who said that it was upon the 
proposal of Premier Benito Mussolini and by order 
of the King of Italy m recognition of Dr Martin’s 
services to Italy through the organization of a bast* 
hospital during the war Dr Martin already holds 
the Distinguished Service Medal and the Order of 
St Michael and St George from the British govern¬ 
ment 

Dr H H Ogilvie, of San Antonio, Texas, received 
the college’s annual "Cose History Prize Award” of 
$500 for the surgeon who keeps the best record of 
case histones 

On the roster of 647 new fellows of the college, 
elected from 1,490 applicants, were seven Canadian 
surgeons, two in Australia, one in China, one in En¬ 
gland, one in Guatemala, one in India, two in Mexico, 
one m Panama and two in Siam 

GOLD MEDALS IN RECOGNITION OF WORK 
IN YELLOW FEVER 

The Associated Press reports that after thirty 
years the Government of the United States has be¬ 
stowed the full measure of recognition on the late I)r 
Walter Reed and his associates in the war on yellow 
fever during the years 1900,1901 and 1902 

The awards voted two years ago by the Congress 
were dispatched on October 2 to survivors of Dr 
Reed’s volunteers, and to the heirs of others At least 
six of the bestowals, including that for Dr. Reed him- 
adf, were posthumous. 

They consisted of a gold medal with the name of 
the recipient on one ude and the words "Conquest of 
Yellow Fever” on the back. Congress also awarded 
to a number of volunteers pensions of $125 a month 

In addition to that for Major Reed, the posthumous 
awards were for the following; 

Dr Aristides Agramoate, who died recently at New 
Orisons, where he was head of the School of Tropical 
Medicine of the University of 

Major James Carroll, survived by his wife, St Peters¬ 
burg, Florida. 

Jesse W Lessor, widow, Berkeley, California. 

Edward Weathetwalks, widow, Pompton Lakes, New 
Jersey. 

Warren G. Janegan, widow, last known address, 
Charleston, South Carolina. 

Witytam H, Dean, addreas unknown, born in Holland, 
antfiMI in Grand Rapids, Michigan. 


Other models went to the following' 

John H. Andrus, Elmira, New York 
John R. Bullard, Cuba. 

A W Covington, Cohocton, New York 
Wallace W Forbes, Minneapolis 
Levey E Folk, Columbus, Ohio 
Paul Haraann, East Moline, Illinois 
James L Hanberry, address unknown, born Denmark, 
South Carolina. 

John R Kissinger, Huntington, Indiana 

John J Moran, Mexico City 

William Olsen, Los Angeles 

Charles G Bonn tag, Jackson, South Carolina 

Clyde L. West, Toledo. 

Dr R P Cooke, Virginia 

Thomas M England, Washington, D C 

James Hildebrand, Atlanta 

Those who received pensions also were Ham a nn , 
Kissinger, Olsen, Sonntag, West, Hildebrand, Andrus, 
Covington, Forbes, Folk, Hanberry, England, the 
widow of Private Weatherwalks, Bullard, Cooke and 
Moran 

GRANTS OF THE AMERICAN ACADEMY OF 
ARTS AND SCIENCES 
At a meeting of the council of the American 
Academy of Arts and Sciences on October 14, the 
following appropriations were made from the Perma¬ 
nent Science Fund, administered by the academy. 

To Dr Leonard S Hsu, of the Pnnceton-Yenclung 
Foundation, $1,000, to aid in his study of population 
problems in China and to help in the publication of the 
results therefrom in English 
To Dr J. L Conel, of Boston University Medical 
School, $200, to aid in the collection of embryos of the eel. 

To Dr. Edgar Altenburg, Rice Institute, Houston, 
Texas, $500, for assistance in prosecuting his investi¬ 
gations on the effect of ultra-violet light on the germ 
plasm of Drosophila melanogaster . 

The Permanent Science Fund Committee of the 
American Academy of Arts and Sciences will receive 
requests for grants in aid of scientific research in the 
physical sciences, the natural sciences, and the social 
sciences There is no restriction as to the type of 
research for which these grants will be made, bat 
special attention will be given to requests for small 
same where the acquisition of such funds will make 
it possible for investigators to carry out researches 
in cases where it would be difficult or impossible with* 
out some such aid 

The next meeting of the committee will be held on 
the fourth Tuesday in April, 1932. Requests for 
grants should be sent to Professor E M. East, chair¬ 
man, Bussey Institution, Forest Hills, Massachusetts, 
by March 15,1932. 
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APPOINTMENTS OP THE CARNEGIE INSTI¬ 
TUTION OF WASHINGTON 
Db H A. Spoehb has resigned as director of nat¬ 
ural sciences of the Rockefeller Foundation and has 
resumed his former association with the Carnegie In¬ 
stitution of Washington as chairman of the division 
of plant biology, with headquarters at the central lab¬ 
oratory of this division, at Stanford University, Cali¬ 
fornia 

Dr JenB Clausen, of the Royal Veterinary and 
Agronomic Laboratory, Copenhagen, has been ap¬ 
pointed cyto-geneticist to the staff of the drvimon of 
plant biology Dr Clausen is now carrying on his 
work in association with Dr H M Hall at the central 
laboratory of this division, at Stanford University 


Dr Robert W Bates, of the department of physio¬ 
logical chemistry of the University of Chicago, baa 
undertaken studies, beginning on October 1, as An 
associate of Dr Oscar Riddle, staff member of the 
department of genetics of the institution, at Cold 
Spring Harbor, Long Island 
Dr W H W Baade, of the Hamburg Observa¬ 
tory, has been appointed astronomer at the Mount 
Wilson Observatory, dating from October 1, 3931 
Dr Joel Stebbms, director of the Washburn Ob¬ 
servatory of the University of Wisconsin, has under¬ 
taken service as a research associate of the institution, 
for the purpose of collaboration in studies of stellar 
photometry at the Mount Wilson Observatory 


SCIENTIFIC NOTES AND NEWS 


The National Academy of Sciences will hold its 
autumn meeting at Yale University, New Haven, be¬ 
ginning on November 16 At this meeting Dr W W 
Campbell will preside, having been elected to the 
presidency in succession to Dr T H Morgan 

The executive committee of the American Associa¬ 
tion for the Advancement of Science will hold its 
regular fall meeting at the Cosmos Club in Wash¬ 
ington on Sunday, October 25, with a forenoon and 
an afternoon session 

Dr Samuel Wesley Stratton, chairman of the 
corporation of the Massachusetts Institute of Tech¬ 
nology, previously professor of physics at the Uni¬ 
versity of Chicago, founder and first director of the 
National Bureau oi Standards and president of the 
Massachusetts Institute of Technology, died suddenly 
from heart disease on October 18 at the age of seventy 
years 

The John Fntz gold medal, conferred by the four 
national societies of civil, mining and metallurgical, 
mechanical and electrical engineers, has been awarded 
for 1932 to Dr Michael I Pupin, professor of electro- 
mechanics and director of the Phoenix Research Lab¬ 
oratory at Columbia University, for his achievements 
as “scientist, engineer, author, inventor of the tuning 
of oscillating circuits and the loading of telephone 
circuits by inductance coils ” 

Dr George E Hale has been elected president of 
the International Council of Scientific Unions, the new 
name of the International Research Council He suc¬ 
ceeds M Picard Sir Henry Lyons remains general 
secretary 

At the recent centenary meeting of the British 
Association for the Advancement of Science, Sir 
Alfred Ewing, lately principal and vice-chancellor of 


the University of Edinburgh, was elected by the gen¬ 
eral committee president of the association for next 
year, when the meeting will be held at York The 
new members of the council are Dr J Drever, Pro¬ 
fessor T E Gregory, Professor H S He]e-Shaw, 
Professor E B Poulton and Professor A M Tyndall 

At the reception held at the University of London 
on September 28 to celebrate the centenary meeting 
of the British Association, the degree of doctor of 
science was conferred on General Jan Christiaan 
Smuts, F R S , president of the association, Professor 
Sir Frederick Gowland Hopkins, F R S , Sir Charles 
Scott Sherrington, OM, FHS , Lord Rutherford, 
OM, FRS, and (»» absentia) Sir Joseph John 
Thomson, O M , F R S 

Dr James Rowland Anqell, president of Yale 
University, who was made “Chevalier” of the French 
Legion of Honor m 1930, has been promoted to the 
rank of “Officier 99 

Dr. Alice Hamilton, assistant professor of indus¬ 
trial medicine at the Harvard School of Public 
Health, was given a special dinner at the recent meet¬ 
ing of the American Public Health Association, 

Dr Russell M Wilder has resigned his position 
as professor of medicine at the University of Chicago 
to join the staff of the Mayo Clime and the faculty 
of the Mayo Foundation Graduate School of the Uni¬ 
versity of Minnesota as professor of medicine 

Dr Karl T Waugh, head of the department of 
psychology at Long Island University, has been 
elected president of Dickinson College. 

Db Elijah Swift, Williams professor of mathe¬ 
matics and head of the department in the College of 
Arts and Sciences, University of Vermont, has been 
made dean of the college, succeeding Dean Geotge BL 
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Perkins, who has retired after a service of thirty-three 
years. 

Dr, E N Jokes, head of the department of botany 
of Baylor University, at Waco, Texas, has been made 
acting dean of the college of arts and sciences 

Dr Kenneth A Kobe, of the University of Minne¬ 
sota, has been appointed instructor m chemical engi¬ 
neering at the University of Washington He will 
have charge of the work in industrial chemistry in 
place of Dr H K Benson, who is in Washington, 
D C, for the year in charge of the division of chem¬ 
istry and chemical technology of the National Re¬ 
search Council, 

Dr Raymond L Taytxjr has been appointed as¬ 
sistant piofessor of biology at the College of William 
and Mary arid will give courses in botany and in 
entomology Last year Dr Taylor filled a temporary 
appointment as instructor of entomology m the New 
York State College of Forestry, Syracuse University 

The University of Alabama School of Medicine 
announces the following new appointments Dr Allen 
D Keller, professor of physiology and pharmacology, 
from the Yale University School of Medicine, Dr 
Franklin S DuBois, assistant professor of anatomy 
and acting executive of the department, from the Uni¬ 
versity of Chicago, Dr Gene H Kistler, assistant pro¬ 
fessor of physiology and pharmacology and assistant 
in medicine, from the University of Chicago, Dr 
Mane C D'Amour, instructor in physiology and 
pharmacology, from the University of Chicago The 
following promotions have been made Dr Ralph 
McBurney, professor of bacteriology and hygiene and 
assistant in medicine, Dr Allen W Blair, assistant 
professor of pathology and bactenology and in¬ 
structor m surgery, Dr Eleanor A Hunt, assistant 
professor of microscopic anatomy, Dr Luny Y 
Ragsdale, assistant clinical professor of medicine, 
Dr John McLaughlin Forney, assistant clinical pro¬ 
fessor of obstetrics 

Carl W Mitman is curator of the new division of 
engineering in the U S National Museum, formed in 
July by combining the divisions of mineral and 
mechanical technology In this new division the 
section of mechanical technology is under the super¬ 
vision of Frank A Taylor, assistant curator, the 
section of aeronautics is under Paul E Garber, 
assistant curator, and the section of mineral tech¬ 
nology is under the immediate supervision of Mr, 
Mitman 

Dr. J S Wxant has resigned from the staff of 
the Wyoming State Agricultural Experiment Station 
to accept the position of associate pathologist with 
the division of horticultural crops and diseases of the 


U S Bureau of Plant Industry He is stationed at 
the U S Market Pathology Laboratory in New York 
City 

Dr. Warren Fales Draper, assistant surgeon gen¬ 
eral in the federal service, has been appointed com¬ 
missioner of health m Virginia 

Colonel Charles P Echols, professor of mathe¬ 
matics at the U S Military Academy at West Point, 
retired from the U S Army on October l 

Professor Willem de Sitter, director of the 
Tjeiden Observatory, will lecture under the Trask 
Foundation at Princeton University on October 27 on 
1 The Size of the Universe ” Dr Edwin P Hubble, 
of the Mount Wilson Observatory, will gi\e lour lec¬ 
tures under the Vanuxem Foundation at Princeton on 
October 29 and 30, and on November 2 and 3, on the 
general subject of the nebulae 

Professor Hfnry E Sigerist, professor of the 
history of medicine and director of the Institute of 
the IhstoTy oi Medicine of the University of Leipzig, 
has been appointed visiting lecturer m the history of 
medicine at the Johns Hopkins University School of 
Medicine for the present year Professor Sigenst 
will be at the Johns Hopkins University during Octo¬ 
ber and November, and will give a senes of lectures 
and courses. 

Dr Arthur E Kennelly, professor ementus of 
eloctncal engineering at Harvard University and the 
Massachusetts Institute of Technology, has gone to 
Japan At the invitation of the Institution of Elec¬ 
trical Engineers of Japan, he will deliver a senes of 
lectures dunng November, before five Japanese uni¬ 
versities, as the first visiting Amencan professor under 
the Iwadare Foundation 

Dr J McKeen Cattell, editor of Science, re¬ 
turned to New York on October 13, after attending 
the centenary meeting of the British Association for 
the Advancement of Science in London as the dele¬ 
gate of the Amencan Association 

Dr A R Moore has returned to his post at the 
University of Oregon after an absence of a year which 
he spent in Europe as a fellow of the C R B Edu¬ 
cational Foundation While abroad Dr and Mrs, 
Moore worked at different times in the marine sta¬ 
tions at Roscoff and Naples, and in the university 
laboratones at Brussels and Innsbruck 

Dr. John H Bradley, professor of geology at the 
University of Southern California, has returned from 
a field expedition in the Inyo Mountain range with a 
collection of starfish fossils. 

Under a special fellowship of the Charles Lathrop 
Pack Forestry Foundation, Professor Svend Heiberg, 



of the department of silviculture, New York State 
College of Forestry, a graduate of the Copenhagen 
and Yale Forestry Schools, has left for a four-months 
forest study tnp in Europe Professor Heiberg has 
been engaged during the last three yearB in examining 
the development of forest plantations m tho State 
of New York and in order to supplement that work 
he will survey recent developments m the production 
of forests in Europe 

Miss Malvina Hoffman, sculptress of New York 
and Pans, who has been commissioned by the Field 
Museum of Natural History to make more than 100 
life-size figures, busts and heads representing all the 
principal races and types of mankind, has left Chi¬ 
cago after conferences with officials of the museum, 
for a tnp around the world During this tnp she 
will make studies m the vanous countnes from living 
models. The figures, which will be in bronze, will 
form a pnncipal feature of a projected new hall in 
the museum—the Chauncey Keep Memorial Hall— 
which is to be devoted to the lmng races of man 
Miss Hoffman recently completed a European tnp 
during which Bhe made a number of plaster casts and 
bronzes for the museum 

Da. A Defuse, associate professor in the anatom¬ 
ical Institute of the University of Milan, recently a 
research fellow of the Rockefeller Foundation work¬ 
ing at the Johns Hopkins University, returned to 
Italy on October 15, taking with him a number of 
W»tar Institute albino rats of the experimental 
colony strain to start a colony at Milan for research 
purposes 

A meeting of the American section of the Interna¬ 
tional Astronomical Union will be held in Washing¬ 
ton, D C , after the close of the meeting of the Amer¬ 
ican Astronomical Society, December 28-30 New 
statutes of the section in conformity with the new 
statutes of the union will be proposed by the execu¬ 
tive committee It does not plan to appoint technical 
committees of the American section as was done in 
preparation for the last two meetings of the union 
Members of the standing committees of the union are 
invited to submit to the executive committee, through 
the secretary, Professor Raymond S Dugan, Prince¬ 
ton, any matters which they wish to have considered 
at the meeting. 

The Society of American Bacteriologists will hold 
its annual meetings in Baltimore from December 28 
to 30, inclusive, under the presidency of Professor J. 
Howard Brown, of the Johns Hopkms Medical 
School There will be a general scientific session m 
the form of a senes of papers on "B&etenal Disso¬ 
ciation and Life Cycles.” The program of the section 
on medical bacteriology and immunology is prac¬ 


tically completed with symposia on (1) henudytie 
streptococci, (2) meningococcus, sad (3) immtmolog- 
ical aspects of anterior poliomyelitis and of typhus 
fever. 

The Radiological Society of North America will 
hold its seventeenth annual meeting in St Louis from 
November 30 to December 4, with headquarters and 
meeting place at the New Jefferson Hotel Dr. Ed¬ 
win C Ernst is chairman of the local committee on 
arrangements. 

The forty-fifth annual convention of the Associa¬ 
tion of Land-Grant Colleges and Universities will be 
held at the Stevens Hotel, Chicago, from November 
16 to 18 As in previous years, representatives of the 
land-grant colleges and the U S Department of Agri¬ 
culture will attend this convention, to discuss vanous 
questions relating to agncultural education, research 
and extension, including also engineering and home 
economics The president of the association is Dr 
G W Rightmire, president of the Ohio State Uni¬ 
versity, Columbus, and the secretary-treasurer is T P 
Cooper, dean of the Kentucky College of Agneulture 
and director of the Kentucky Agricultural Experiment 
Station and of the extension service, Lexington The 
chairman of the executive committee is Dr R A Pear¬ 
son, president of the University of Maryland, College 
Park 

The Grasselh Medal meeting of the Society of 
Chemical Industry will be held on November 6, 
at 8 30 P M, at the Hotel New Yorker, with the 
American Chemical Society, the Electrochemical So¬ 
ciety and the Soci&d de Chimie Industnelle Non- 
members are invited to attend. Ample space has been 
provided to accommodate a large attendance in addi¬ 
tion to those who attend the dinner preceding it At 
this meeting the Grasselli Medal will be presented to 
Dr L V Redman The program will be as follows: 
"Accomplishments of the Medallist”—F W. Willard; 
"Presentation of the Grasselli Medal”—D D Jackson; 
"Research as a Fixed Charge”—L V. Redman. The 
dinner preceding the meeting will be served at 7:00 
P M. Reservations should be made with Mr. Irving 
Hochstadter 

According to a special dispatch to the N$w York 
Times, from Ithaca, New York, dated October 15, 
element No 87, one of the two hitherto unknown com¬ 
ponents of the universe, has been discovered by Dr* 
Jacob Papish, professor of spectroscopy at Const) 
University, in a substance known as aamaroskite, a 
lustrous velvet black mineral found in Norway, St* 
beria and in some southern states of this country. Of 
the ninety-two elements only No. 85 now remain* un¬ 
identified. Assisted by Mr. Eugene Wslasr, A gradu¬ 
ate student from Akron, OUo, and atdad fayafumi 
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year, has been appointed director and organiser of 


the Hcdaeher Foundation for the Advancement 
of Research, Profnsor Popish has definitely identified 
the new element and has secured a spectrogram of it 
Repeated checks have confirmed its existence and a 
full report is expected to be made to the National 
Academy of Sciences when it meets m New Haven 
next month. 

Nature prints the following radiogram, dated Sept 
28 “Experimental demonstration of spin of light — 
The depolarization of Rayleigh scattering of mono¬ 
chromatic light in carbon dioxide gas does not dimin¬ 
ish to one quarter of its value when spectroscopically 
separated from rotational scattering, as demanded by 
existing theories of radiation The actual otaerved 
diminution, from 10 per cent to 6 per cent, is quan¬ 
titatively explicable, assuming that common light con¬ 
sists of spinning quanta possessing one Planck unit 
of angular momentum.—G Y Raman and S Bhoga- 
vantam ” 

A group of psychologists and economists, headed by 
Hr Nicholas Murray Butler, president of Columbia 
University, and Hr James Rowland Angell, president 
of Yale University, will take part in weekly academic 
lectures to be broadcast by the National Advisory 
Council on Radio in Education These broadcasts on 
present-day economics and psychology were started 
on October 17 over the network of WEAF Thirty 
leaders in their respective fields of economics and 
psychology will speak An economist and a psycholo¬ 
gist will speak fifteen minutes, respectively, in each 
program The broadcast will be on Saturday nights 
from 8 30 to 9 o’clock. Hr Butler opened the senes 
on October 17 He waa followed by Dr Angell, who 
discussed “Psychology To-day, its Relations to Other 
Sciences and Social Problems” Dr Ernest L Bo¬ 
gart, president of the American Economic Associa¬ 
tion, will open the radio course in economics with an 
address on “Forerunners of the Present Depression " 
There will be thirty lectures in each series The first 
ten addresses in the economics senes will deal with 
the causes and solution of the economic depression 
Others who will lecture later are Miss Jane Addams, 
of Hull House; Dr Edwin F Gay, professor of eco¬ 
nomic history, Harvard, Dr Walter R. Miles, presi¬ 
dent of the American Psychological Association, Dr 
Edward 8. Robinson, professor of psychology, Yale 
University; Dr. Robert S Woodworth, president of 
4he Social Science Research Council, and Dr. Arnold 
Geseil, director of the Clime on Child Development, 
Yale University 

A Kgw school of archeology and museum has been 
^established at Lae Vegas under the supervision and 
dunbti -of the Hew Mexico Normal University Mr 
d* I McCullough, teacher of history of the South- 

mmm at tb* Normal University during the past 

* 


the school. 

Tan College of Medicine of the University of Illi¬ 
nois opened on October 5. All departments are now 
housed in the new buildings These buildings will 
accommodate 200 students in each class The labora¬ 
tories are contiguous with the Research and Educa¬ 
tional Hospital which has a capacity of 600 beds 
Three hundred and sixty of these beds are occupied 
at the present time and are used exclusively for re¬ 
search and teaching purposes In addition to the Re¬ 
search and Educational Hospital, the large State De¬ 
partment for Juvenile Research is closely affiliated 
with the College of Medicine and offers a wealth of 
material of border-line and subnormal cases which 
are of great value m psychological and neurological 
studies. A Psychiatric Institute with 62 beds and an 
Orthopedic Institute for Children with 100 beds have 
also been opened It has been necessary to limit the 
number of dispensary patients to 100,000 per year 
The library and reading rooms have been enlarged to 
keep pace with the growth of the college Reading 
rooms have a seating capacity of 500 The library 
has over 40,000 volumes which includes complete files 
of practically all elmical and biological research jour¬ 
nals. 

Thr construction of the largest and most complete 
establishment in the world devoted to research on 
wood has been started by the U S Department of 
Agriculture in the form of a new fireproof building 
for the Forest Produots Laboratory at Madison, 
Wisconsin, the contract for which is the principal 
award under a $900,000 Congressional appropriation 
to provide the laboratory with adequate quarters and 
equipment Better utilization of forest materials and 
broader markets for forest products are the objec¬ 
tives for which government research workers will use 
the new facilities In its six stones, with total floor 
Bpaee of 175,000 square feet, the building will contain 
modern technical and scientific facilities for testing 
and investigating wood and other forest products in 
manifold uses and transformations, from logs, poles 
and lumber to pulp, paper and turpentine 

Bmorans MacFadden, publisher and physical cul¬ 
ture and health propagandist, has donated $5,000,000 
to form the Beraarr MaoFadden Foundation, a chari¬ 
table corporation for the perpetuation of physical cul¬ 
ture and health building. The $5,000,000 and the in¬ 
come from it will be spent, according to the certificate 
of incorporation, to maintain and conduct institutions, 
establish scholarships, maintain sanitariums, gymna¬ 
siums, camps and other recreational facilities, and to 
promote hygiene and health and the physical well-be¬ 
ing of young men and women The work of the foun¬ 
dation, the certificate says, is to be conducted pm- 
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cipally in the United States, “but is not restricted 
thereto ” 

The London Times reports that Professor Maiun, 
superintendent of excavations in the Campania, has 
been granted funds from the British Government tor 
carrying out excavations on the island oi Capn Ho 
proposes to reveal and display, so far as possible, the 
ancient topography of the island, as it was m the 
Homan era The many Roman buildings which lie 
buried and have only been partially excavated so far 
are to be laid bare, the roads of access to them are to 
be made more practicable, and a general work of em¬ 
bellishment undertaken so that the ruins may be pre¬ 
sented in a setting worthy of their past glory In the 
days of the Emperor Tibenuss there were twelve pal¬ 
aces m the island, named after twelve gods, and the 
emperor is supposed to have lived in a different one 
during each month of the yeur The most important 
of these is the Villa Jovis, which lies at the extreme 
eastern point of the island overlooking the Sorrcntme 
Peninsula. It is built on a peak, and from the cliffs 
on which it stands there is a sheer drop of about 700 
feet to the sea It is on the rums of this palace that 
Professor Maiun began work early m October 

The U S Bureau of Fisheries is making a study 
of fish migration in the waters of the Chesapeake Bay 
Dr John C Pearson, assistant aquatic biologist, who 
has been stationed at Annapolis for the purpose of 
clamping identification bands on any fish which he 


can obtain for labeling and liberation purposes, tagged 
a rockfish and released it off Haekett Point, Annap¬ 
olis Two days later the same fish was caught about 
thirty miles up the bay, near the mouth of the Seneca 
River Other fish bearing the identification tags have 
been caught in the vicinity of Havre do Grace and the 
Northeast River Thus far the results of the study 
show a tendency of the fish to make for the head of 
the bay 

The Chilean Nitrate of Soda Educational Bureau 
has again made provision for the Chilean Nitrate of 
Soda Nitrogen Research Award These awards were 
designed to foster search on the role of nitrogen in 
economic crop production Any research worker in 
the United States or Canada is eligible In selecting 
candidates for the award attention is given to both 
the merits of research already accomplished and to the 
promise for future work The award is administered 
by the nitrogen research award committee of the 
American Society of Agronomy The amount of the 
award is decided by the committee in each individual 
case Any one wishing to call the attention of the 
committee to their own work or that of any other 
worker should communicate before November 1 with 
the chairman of the committee, Dr Richard Brad- 
field, Department of Soils, Ohio State University, 
Columbus, Ohio The award will be made at the 
annual meeting of the American Society of Agronomy 
in Chicago, on November 19 and 20 


DISCUSSION 


ON A POSSIBLE EXPLANATION OF THE 
DIFFERENCE IN WAVE-LENGTHS OF 
THE SPECTRAL LINES OF A GIVEN 
ELEMENT PRODUCED ON THE 
SUN AND ON THE EARTH 
It has been shown that all electric charges on the 
earth are due to a potential difference between an 
insulated body and the electrostatic field in which it 
is immersed 1 When this potential difference changes, 
the magnitude or the sign, or both, of the charge on 
the insulated body changes It is immaterial and 
sometimes not discoverable whether the change in 
potential difference is due to a change in the electron 
content of the insulated body or to a change in the 
electrical state of the surrounding field 
Since the potential of the earth’s electrostatic field 
changes with a change of altitude above the earth, the 
charge of an insulated body will change as its altitude 
in the earth’s electrostatic field changes This fact 
was discovered by Paul Erman m 1803, 8 though it 

i Bulletin of the Terrestrial Electric Observatory of 
Fernando Sanford, Vol 6, p 8, and “ Terrestrial Elec¬ 
tricity," p 100 

»Gilbert's Annalea, 15, 386 (303). 


was not interpreted m this manner Erman believed 
the charges upon his electroscope to be induced by 
the charge of the earth, but we know that no insulated 
body can have a charge induced upon it The most 
that can happen to it by induction is to have a 
redistribution of its charge over its surface 

An uncharged, insulated body when raised above 
the earth acquires a negative charge If retained in 
that position and put into electrical contact with the 
earth it loses its negative charge If then lowered to 
the earth it acquires a positive charge. If raised to a 
greater height than before without discharging its 
positive charge it again becomes negatively charged. 

If two small insulated spheres be charged, one 
positive and one negative, to a potential difference 
from the earth of 100 volts each, they will then attract 
each other with a force proportional to the product 
of their opposite charges Let them be raised to a 
height where the potential of the earth’s field is 100 
volts positive to the earth One of the spheres will 
then be charged to a negative potential of 200 volts 
and the other will be uncharged. There will be no 
attraction due to the product of their charges. 
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Bet them amir'be nleed to abright whom the poten- 
lU of the earth's fteld lg 800 volte positive One 
sjtoerc will now be charged negative to a potential 
of 300 volts, and the other wQl be negatively charged 
to a potential of 100 volta. They will now repel each 
other with a force proportional to the product of 
their like ehaiges. This was virtually Erman’s fun¬ 
damental experiment. 

Suppose a negatively oharged particle to be in 
orbital revolution about a positively charged particle 
near the surface of the earth Other conditions re¬ 
maining unchanged, the frequency of revolution will 
change with every change of the product of their 
oppoeite charges The same will lie true for other 
forms of oscillation of the two particles, hence any 
change in their altitude above the earth will cause a 
change in their vibration frequency. 

If the same laws apply within the atom, the wave¬ 
lengths of its spectral lines will vary with a change 
of potential of the electrostatic field in which it is 
placed. Thus, if the electrostatic field of the sun is 
different from that of the earth, the wave-lengths of 
the spectral lines in the sun’s electric field will be 
different from those of the same kind of atom m the 
earth’s field. We know that they arc appreciably 
different. 

We believe that the Fraunhofer lines in the solar 
spectrum arc due to the absorption of gases at dif¬ 
ferent elevations above tbe photosphere Accordingly, 
these gases are differently charged. May not the 
broadening of some of the absorption lines be partly 
due to this cause f 

Fernando Sanford 

Palo Alto, Cautosnia 


BOTTOM TEMPERATURES IN DEEP LAKES 1 

Almost without exception, published accounts of 
temperature cycles in lakes fail to mention the effect 
of pressure on tbe temperature of water at maximum 
density That increased pressure lowers the pout of 
maximum density has been known to physicists for 
half a century. Remits obtained by various workers 
are not in complete agreement According to Ama- 
g*t* the lowering effect is in tbe neighborhood of 
0.0235° C. par atmosphere, although the relationship 
i* probably not strictly linear. Since a depth of 
10.33 meters corresponds roughly to one atmosphere 
of pressure, it follows that deep lakes may have bot¬ 
tom, temperatures below 4.0° 0. in summer. A num¬ 
ber of such observations have been made in this coun¬ 
try and many more have been mads elsewhere. 

The first observations in North American lakes 
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sUbhmsaatto tbs at te n tion of the writer wens 
mode in Take Superior during August U7L 1 Mont 
of the bottom Tendings woo 3.8°or 3.9*, two vary 
low Tendings wore obviously erro n eous. Yoahfames,* 
in a recent renew of tins subject reputed a tempera¬ 
ture of 3 7* at 300 m for Lake Ontario in the name 
year, but the source of the data is not evident 
Drummond 8 reported temper atu res in Georgian Roy 
in 1886 which were well below the minima possible , 
according to the calculations of Amagat In the 
summer at 1889 he found 3 7° at 128 m and 3.9* at 
115 m on different days and at different station! In 
1911 Hamberg,* noting similar records from Euro¬ 
pean lakes, pointed out that they could be explained 
by toe effect of pressure on the temperature at max¬ 
imum density. 

In Crater Lake, Kemmerer et sl T found 35* at 
600 m, and all temperatures at 100 m or deeper were 
less than 4 0* Kindle* reported 3 3° at 96 m and LI* 
at 130 m in Lake Ontario m late September. These 
readings arc so low that they most be regarded as 
errors, and they cast donbt upon toe accuracy of a 
reading of 3 9* at 121 m at another station 

During the summer of 1930 a large number of tem¬ 
perature observations were made from the Bureau of 
Fieberiee vessel Fulmar in Lake Michigan Of 26 
readings in water over 100 m deep, nine gave 3 0°, 
one gave 3.8°, and the others were 4 0 s or more One 
station showed 3 9° water from a depth of 75 m to 
toe bottom at 145 m. The greatest depth at which 
observations were made was 168 m and lower tem¬ 
peratures may be expected in toe deepest part of the 
lake (264 m). 

Summer temperatures below 4.0° have not been re¬ 
ported for Lake Erie or for Lake Nipigon. The came 
is true of Lake Tahoe, 8 with a depth of 601 m. Ob¬ 
viously very deep lakes can have bottom temperatures 
well above the minima possible under pressures corre¬ 
sponding to their depths 

While the number of lakes showing bottom tern- 
peratum below A0* in summer is not large and the 
lower temperatures probably have little biological 
significance, the phenomenon is worthy of mention, 
even in elementary texts. Ignorance of it may lend 
an inexperienced observer to question the accuracy 
of Ins toennomstexs. 

Stillman Watcmr 

U. 8. Bqskao or Emmas, 

Ann eEmbibah 
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METABOLISM OF CYSTINE AND 
METHIONINE 

The fact that methionine is similar to the indis¬ 
pensable ammo acid, cystine, in containing sulfur 
lends considerable interest to the fate of methionine 
m the animal organism as well as to any possible 
metabolic interrelation of these two protein units 
We have investigated the effect of the administration 
of racemic methionine to albino rats ingesting food 
presumably deficient in cystine The basal diet con¬ 
tained whole milk powder at a low level with a sup¬ 
plement of gelatin It was found that, whereas the 
administration of other amino acids, senne and 
alanine, as well as certain derivatives closely related 
to cystine, produce a negligible or at most a very 
minor acceleration m growth, the addition of either 
eyetme or methionine to the diet produces an uttmu- 
takable increase m body weight The conclusion that 
methionine may satisfy an animal’s cystine require¬ 
ment might be drawn from these experiments How¬ 
ever, we prefer at this tune to postpone final interpre¬ 
tation of the findings until we have carried ont further 
experiments to throw more light upon the phenome¬ 
non in question 

Richard W Jackson 
Richard J Block 
Laboratory or Physiological 
Chemistry, 

Yale University 

THE TRANSFORMATION OF CAROTENE TO 
VITAMIN A IN VITRO 
Moore 1 and Capper* have been able to demonstrate 
the transformation of carotene to vitamin A In rata 
More recently, the conversion has been observed in the 
fowl * If the reaction is enzymatic, it should be pos¬ 
sible to transform carotene to vitamin A in vitro 
Preliminary experiments indicated that carotene 
was destroyed and that vitamin A appeared when 
carotene was incubated with fresh liver tissue, ob¬ 
tained from vitamin A-deficient rats Ultra-violet 
absorption spectra of the ether extracts of such mix¬ 
tures showed a hand at 325 w*, characteristic of vita¬ 
min A, while the ether extracts of the livers without 
carotene addition were without absorption at that 
wave-length. 

The following experiments verified the supposition 
that an enzyme was responsible for the reaction. Two 
rats which had ceased to grow on a vitamin A-free 
ration were lulled, their livers extirpated, and ground 
with sand and water After standing for 24 hours at 

1 T. Moore, Biochem. Jou m. # 1280, 24, 602, 1081, 25, 
276* 

*N 8 Capper, Biochem Joum., 1030, 24, 080 
»N 8 Capper, I M W McKibbin, and J. H. Pren¬ 
tice, Biochem* Jo am., 1081, 25, 285* 


37°, the extract was filtered. One portion ,of the liver 
extract was extracted with ether An ultra-violet 
absorption spectra photograph of the extracted mate¬ 
rial showed no absorption at 325 HM-, indicating that 
the liver extract contained no vitamin A 
Another portion of the liver extract was added to a 
few cubic centimeters of a colloidal solution of caro¬ 
tene in water, the mixture was incubated for 36 hours 
and extracted with ether The ether extract was 
colorless, there was a definite band at 325 w*, and 
none at 340 nn, at which wave-length carotene itself 
absorbs. A third portion of the liver extract was 
boiled for one minute, then treated with carotene as 
before After incubation, the ether extract was yel¬ 
low, the absorption spectrum Bhowed no band at 
325 mi, while the band at 340 wi was still present. 
The enzyme, which should be called “carotenase,” 
had been destroyed by the heating 

Harold S Oloott 
Duane C MoGann 
Laboratories or Biochemistry and 
Analytical Chemistry, 

State University or Iowa 

CONICAL SNOWFLAKES 
The account by Professor A D Moore, in Science 
for June 12, of the fall of conical snowflakes at Ann 
Arbor recalled similar conical flakes or stones which 
I observed at what was then the Great Basin Forest 
Experiment Station above Ephraim, Utah, in Sep¬ 
tember, 1020 The station is situated on a small 
bench at 8,750 feet elevation in the Wasatch Moun¬ 
tains and during the latter part of the summer is 
subject to short but intense rain or hail squalls On 
one occasion, however, the precipitation, instead of 
being in the usual form of rain or round hail, con¬ 
sisted of cones of hard compacted snow The bases 
of the cones were hemispherical, giving the stones 
the general outline of an inverted parachute In rise 
they ranged larger than those observed by Professor 
Moore, all being over one quarter inch across the base 
and many of them reaching ono half inch The fall 
was accompanied by a strong wind from the northeast 
and lasted only a few minutes. 

I took no notes on the phenomenon at the time and 
can no longer remember just what the weather was, 
preceding the fall, but I recollect that the wind which 
accompanied the squall was cold. The stones were so 
dense and landed with such force that we were com¬ 
pelled to take shelter, but in composition they were 
packed snow and not the ice of ordinary hailstones* 

Willis W. Wiaanat 
U 6. Department or Agriculture, 

Bureau or Plant Imdubtrt, 

San Pranoiboo, Camt* 
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THE AMERICAN ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 


THE HOST INSTITUTION AND HOTEL 
HEADQUARTERS FOR THE NEW 
ORLEANS MEETING 

Twjcnty-six scientific societies have signified their 
intentions of meeting with the American Association 
for the Advancement of Science at its New Orleans 
meeting, from December 28,1931, to January 2,1932 
This meeting, the eighty-ninth of the American Asso¬ 
ciation, will be held under the presidency of Dr 
Franz Boas, of Columbia University Tulane Univer¬ 
sity will be the host institution Professor D S El¬ 
liott, the chairman of the local committee for the New 
Orleans meeting, has supplied the following informa¬ 
tion regarding the host institution 

The Tulane University of Louisiana was organized 
as the Medical College of Louisiana in 1834 In 1845, 
the stale constitution established the University of 
Louisiana with the departments of law, medicine and 
natural sciences and letters In 1882, Mr Paul Tu¬ 
lane, of Pnnceton, New Jersey, formerly a resident ol 
New Orleans, donated his property in New Orleans 
for educational purposes to a board of administra¬ 
tors who organized themselves as the Tulane Educa¬ 
tion Fund This donation, with subsequent gifts, 
amounted to $1,050,000 In 1884, by an act of the 
legislature of Louisiana of that year, the existing 
University of Louisiana was transferred to this board 
and the name was changed to The Tulane University 
of Louisiana. In 1886, Mrs Josephine Louise New¬ 
comb donated $100,000 to establish the H Sophie 
Newcomb Memorial College as the women’s depart¬ 
ment in the university She added largely to her 
original endowment, and by her will bequeathed about 
$2,700,000 additional 

The university comprises the following deport¬ 
ments * The College of Arts and Sciences, the College 
of Engineering, the H Sophie Newcomb Memorial 
College for Young Women, the Graduate School, the 
College of Law, the College of Medicine (including 
the Schools of Medicine and Pharmacy, the Graduate 
School of Medicine, and the Dental CKnic), the Col¬ 
lege of Commerce and Business Administration, the 
Courses for Teachers, the School of Social Work, the 
Department of Middle American Research, and the 
summer schools The College of Engineering includes 
courses m mechanical and electrical engineering, civil 
engineering, chemical engineering and architecture 
Newcomb College includes, in addition to the usual 
poUege courses, the Schools of Art and Music. 

The campus of ninety-two acres, with its imposing 
buildings, faces Audubon Park, one of the most beau¬ 


tiful parks in the South There are thirty-one build¬ 
ings, many of which have been erected in recent years. 
Among these are Gibson Hall, the Physics Building, 
the Richardson Chemistry Building, the Science Build¬ 
ing and Annex, Stanley Thomas Hall and the Old 
Engineering Building, the Richardson Memorial Med¬ 
ical Building, the Tilton Memorial Library, the Dining 
Hall, the Academic Dormitory, the Richardson Memo¬ 
rial Medical Dormitory and the Gymnasium The fol¬ 
lowing buildings of the H Sophie Newcomb College 
for Women are on that part of the campus facing 
Broadway Administration Building, Art Building, 
Swimming Pool and Gymnasium, and Nos 29, 43 and 
57 Newcomb Campus and the following dormitories 
for women The Josephine Louise House, Dons Hall 
and the Warren Newcomb House Dixon Hall, one of 
the newer buildings, provides a fine auditorium seat¬ 
ing about one thousand persons, class, office and prac¬ 
tice rooms for the Newcomb School of Music, and in 
a wing a library, reading room and stack room. 

The third and fourth year medical students, as well 
as the students of graduate medicine, are taught in 
the new Hutchinson Memorial Building on Tulane 
Avenue, which is opposite the great Chanty Hos¬ 
pital, the unnvaled facilities of which are used in their 
instruction This building, which cost with equipmpt 
approximately $1,250,000 provides the necessary class¬ 
rooms and laboratories and furnishes a better distribu¬ 
te of space than the old building on Canal Street, 
as well as more adequate equipment for this work. 
The new building, however, is intended to do much 
more than this In it will be operated out-patient 
clinics for the vanous medical branches These dimes 
will be arranged and conducted for the purpose of 
teaching medical students the practical treatment of 
patients in preparation for their future work. The 
building has been erected on the property purchased 
by the university in the square adjacent to the Chanty 
Hospital on Tulane Avenue. The building provides 
suitable quarters for the Graduate School of Medi¬ 
cine, the Dental Clime and the Orleans Parish Med¬ 
ical Society. 

The College of Commerce and Business Administra¬ 
tion holds its day and night courses in Gibson Hall 
The other departments of the university consisting of 
the Colleges of Arts and Sciences and Engineering, 
the Graduate School, the College of Law, the first and 
second years of the School of Medicine and the classes 
of the School of Pharmacy are conducted in the buBd- 
ings located on the campus on St Charles Avenue, 
opposite Audubon Park, in the city's handsomest resi- 





dafitiftl district, with the iBobptka of the Newcomb 
College buildings. 

The dormitones for students of Newcomb College 
for Women are located on that part of the campus 
of the university occupied by the Newcomb College 
buildings, facing Broadway The Josephine Louise 
House, known os The Residence, on the comer of 
Broadway and Plum Streets, has accommodation for 
about 190 students, together with the refectory and 
a special lunch room in the basement for day stu¬ 
dents The building is modern in every respect and 
fireproof Dons Hall is located at the comer of 
Newcomb Campus and Willow Street It was opened 
for occupancy at the beginning of the session 1926-20 
It is a thoroughly commodious and well-equipped 
brick and stone building of two stones and a base¬ 
ment It houses twenty-five students of moderate 
means who are willing to help reduce the cost of their 
college education by cooperative effort The Warren 
Newcomb House, accommodating fifty-two students, 
was occupied with the beginning of the session 
1028-29 It is a two-story and basement structure 
of reinforced concrete and bnck, located on New¬ 
comb Campus next to Dons Hall 
The Amencan Mathematical Society and the Mathe¬ 
matical Association of Amenca will have their head¬ 
quarters at the Sophie Newcomb dormitones Other 
societies’ headquarters will be located m the hotels, 
some of which are world-renowned Society hotel 
assignments, together with information concerning 
the hotels, are as follows 

Booeevelt University Place, near Canal Street All 
rooms with bath Single rooms, $4.00 to $6 00 per day; 
double rooms, $6 00 to $0 00 per day 
General headquarters for the association 
Amencan Physical Society > 

American Society of Zoologists 
American Society of Parasitologists 
Society of Petroleum Geophysicists. 

Econometric Society. 

Metric Association 

Bt Charles St Charles Ave, Common and Gravier 
Streets. Single rooms, $2 00 and $2 60 per day, (with 
bath) $3 00 to $6 00 per day, double rooms, $3 60 to 
$4*00 per day, (with bath) $6 00 to $7 00 per day 
Botanical Society of Amenca 
American Phytopathological Society 
American Society of Plant Physiologists. 

American Society of Naturalists 
American Society for Horticultural Science 
American Microscopical Society 
Ecological Society of Amenca. 

Marbere Canal and Loyola Streets. All rooms with 
bath. Single rooms, $3 00 to $3 60; double rooms, $4.00 
to $6.00 per day 

Entomological Society of America. 

American Association of Economic Entomologists. 


Jang • 1600 with bath. Single 

rooms, $3.50 per day, doable rooms, #6 00 to $000 per 

American Society of Agronomy. 

Society of American Foresters 

De Soto Baronne and Perdido Streets Single rooms, 
$2 00 per day, (with bath) $2 50 to $3 00 per day, double 
rooms, $3 00 to $4 00 per day; (with bath) $3 50 to $50Q 
per day. 

American Meteorological Society 
Potato Association of America 
Wilson Ornithological Club. 

Monteleone Boyale and Iberville Streets Single 
rooms, $2 00 per day; (with bath) $8.00 to $3 50 per 
day; double rooms, $3 00 to $3 50 per day, (with bath) 
$5 00 to $6 00 per day 

Southern Society for Philosophy and Psychology 
La Salle* N Rampart and Canal Streets Single 
rooms, $2 00 per day, (with bath) $8 00 per day, double 
rooms (with bath) $4 00 to $5 00 per day 
Phi Sigma Biological Research Society 
BienviUe St Charles Avenue, at Lee Circle. All 
rooms with bath Single rooms, $3 00 to $3 50 per day, 
double rooms, $4 50 to $6 00 per day 
Honor Society of Phi Kappa Phi 
Chalmette 808 Carondolet Street Single rooms, $150 
to $2.50; (with bath) $2 00 to $2 50; double rooms (with 
bath), $3 00 to $4 00. 

Ponohartrain Apt Motel . 2081 Charles Street AD 
rooms with bath. Single rooms, $3 00 up, double rooms, 
$5.00 up; mutes, $10.00 up. 

All the above hotels are very centrally located and 
within convenient walking distance from any one to 
the others and to the Municipal Auditorium, where 
many of the general sessions will be held All axe 
convenient to direct transportation lines to Tnlane 
University 

We are assured that a sufficient number of rooms 
will be reserved by these hotels to accommodate those 
who will attend the New Orleans meeting, but in order 
to save possible disappointment members are urged tb 
make their reservations at once. These should be sen| 
directly to the hotel selected. 

Further information regarding the New Orleans 
meeting will be given from tune to time in short an* 
nouncements in Schshor and in the special issue of 
SmsNCZ containing the regular preliminary announce* 
meat. This latter will appear during the last 3^ 
November. 

Chirms F. Boos, '* 
Permanent Seereturp j < 

SECTION F (ZOOLOGY) AT NEW ORLEANS 
Aw the New Orleans meeting, section F of the A mm 
icon Association for the Advancement of Seta# curt ” 
the American Society of Zoologists will Adi 
for 'fte rartng of papers On Tuesday, W$^$p|jp| 
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end IMnAqf, BwiHt SB, 80 and SL Following 
0i* polity of nooat years the program will be ar¬ 
ranged with formal reading of papen in morning 
aOMione and informal demonstration presentation in 
afternoon sessions Those who expect to contribute 
should indicate which type of presentation they prefer 
All contributed papers will appear in the program of 
the American Society of Zoologists, Section F holding 
no separate sessions for the reading of papers The 
address of the vice-president of the section, Dr. Robert 
W Hegner, entitled, “How the Other Half lave,” 
will be given immediately following the annual eoolo- 
gists’ dinner on Wednesday evening. 

The business session will come on Wednesday after¬ 
noon at 2 o’clock, immediately preceding the business 
session of the society Hotel headquarters for both 
groups will be the Roosevelt Hotel All rooms have 
baths and range upward from $4 for single rooms and 
$8 for double rooms. Reservations for hotel accom¬ 
modations should be made early by members, directly 
with the hotel and not through secretaries or local 
committee. Other hotels are available, a list of which 
will be given in an early issue of Science, in the pre¬ 
liminary announcement of the American Association 
for the Advancement of Science Arrangements have 
been made for the usual railroad rates of a fare and 
a half on the certificate plan and will be specially an¬ 
nounced in the preliminary announcement of the per¬ 
manent secretary of the association In securing 
transportation buy a first-class, one-way ticket, and 
obtain for each ticket a certificate for the “New 
Orleans Convention of the American Association for 
the Advancement of Science and Associated Societies ” 
Present this certificate at the registration offices m the 
Venetian Room of the Roosevelt Hotel immediately 
upon arrival, and call for it at the same place the 
nest day; a half-fare returning ticket may be pro¬ 
cured after obtaining this validated certificate. A 
registration fee of $1.00 for members of the associa¬ 
tion and $2.00 for others will be charged Return 
Pullman reservations on trains should be arranged for 
shortly after arrival 

Members of Section F who desire to present papers 
should send the enact title and an abstract of not more 
titan 250 words to reach the secretary not later than 
November I; titles received later than this can not 
be -plaoed on the program and titles without ab¬ 
stracts will not be considered or accepted. Indicate 
til what group (cytology, embryology, parasitology, 
prohwoology, comparative anatomy, general physiol¬ 
ogy, etc.) tile paper is to be scad and whether charts 
orbptern slides will be used. The rules of the Amer- 
fete. Society of Zoology are followed in arranging the 
program sad eon ducting the sessions; members are 
hn tited to-A dotal time of fifteen minutes, whether for 


one or several papers, and the tispe of a pmaon tore- 
dueed by a member is included within the fifteen- 


wifimita limit- 

The titles and abstracts should be sent as early as 
possible, preferably to the secretary of the American 
Society of Zoologists (Dr William H Cole, Rutgers 
University, New Brunswick, N J ) or to the secretary 


of the section. 


Geo T. Haboir 


Duke University, 
Du&bam, n C 


SECTION E (GEOLOGY AND GEOGRAPHY) 
Section E (Geology and Geography) of the Amer¬ 
ican Association for the Advancement of Science will 
meet In New Orleans on Fnday, January 1, for its 
annual session. The chairman for the meeting is Pro¬ 
fessor Douglas W Johnson, of Columbia University, 
who will deliver his address as retiring vice-president 
that afternoon, and the secretary is Professor Kirtley 
F. Mather, of Harvard University A regional com¬ 
mittee under the chairmanship of Professor R A 
Stemmayer, of Tulane University, has been organised, 
and a symposium on the "Geology of the Gulf Coastal 
Prairies’’ is planned for the afternoon meeting The 
annual dinner for geologists and geographers will be 
held on Fnday evening Titles and abstracts of papers 
for the symposium should be submitted to Professor 
Steinmayer pnor to November 10, titles and abstracts 
of other papers for tins meeting should be submitted 
to Professor Mather pnor to November 15. 

Saturday, January 2, will be devoted to a Add trip 
to the salt domes and mines of the Teehe country. 
Those taking the tnp will board a Pullman in New 
Orleans, after the dinner on Fnday evening, for New 
Ibena, Louisiana, and may return to New Orleans on 
Saturday evening. Those interested in the field tnp 
should communicate directly with Professor Stein¬ 
mayer at the earliest opportunity 
It ia probable that Seehon E will join with the 
members of the American Physical Society and other 
organisations in a joint session for the presentation 
of papers dealing with geophysics on Wednesday, De¬ 
cember 30. If ao, arrangements will be made for 


short field excursions on Thursday, December SI. 

Arra n gem e n t s have been made for special diverse 
route fares on the round trip identification plan, which 
will make it possible for geologists to purchase tickets 
at reduced rates from their homes direct to Tuba, 
Okl a hom a , for the meeting of the Geological Satiety 
of America and the American Association of Petro¬ 
leum Geologists at that place from December 2$ to 
31 end return via New Orleans, stopping there fee 
itie meetings of Section E on January 1 and 2. 

Hmrunr F. Mjuntn, 

tiUntaanUmvaunn Srorstyry 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN APPARATUS FOR DETERMINING THE 
PURITY OF LIMESTONE IN 
THE FIELD 

The wide distribution of lun© deposits, the variabil¬ 
ity in the carbonate content of the deposits, and the 
wide-spread use of portable grinding equipment 
makes the perfection of an accurate field teat, whereby 
the punty of the stone may be determined, highly 
desirable McHargue 1 and Hopkins 1 have devised an 
apparatus for measuring the amount of carbon diox¬ 
ide produced by treating the lime with an acid The 
amount of apparatus required and the difficulties 
encountered in calculating the results have tended to 
limit the application of the method 

The author has devised an apparatus which will 
accomplish the same result, with the same degree of 
accuracy and withm a period of ten minutes. The 
entire apparatus may be earned in a small kit weigh¬ 
ing approximately eight pounds The essential fea¬ 
tures of the apparatus are 

(1) A 25 x 250 mm Pyrex tube, graduated in such 
a manner that, by the use of standardized acids and 
alkalies, the percentage of lime (as pure CaCO a ) in 
the sample may be read directly 

(2) A standardized acid containing an indicator, 
and a standardized alkali of such strength as to cor¬ 
respond with the volumes indicated by the graduation 
on the tube 

(3) A modified hydrometer equipped with a re¬ 
movable pan on the tip, and so constructed as to 
float free in the graduated tube yet will be capable 
of weighing one gram of limestone with an accuracy 
of ±2 per cent. 

The Bample is weighed by dropping it on the pan 
of the floating hydrometer until the proper point is 
reached The tube is emptied and a definite quantity 
of acid added The sample is then added and, after 
the violence of the reaction has subsided, the height 
of the liquid is adjusted to a definite volume The 
contents are then boiled for five minutes over an 
alcohol flame The volume is again adjusted and 
sufficient alkali added to produce the neutral point 
The graduation at the height of the total volume 


shows the percentage of lime A detailed explanation 
of the apparatus will appear later 

Paul Emerson 

Soils Department, 

Iowa State College 

A SIMPLE, QUICK AND INEXPENSIVE 
METHOD OP PREPARING 
LANTERN SLIDES 

The advantages of a quick method for preparing 
lantern slides which may be simply done and without 
the usual cost are especially valuable in the case of 
taking diagrams from a text or journal, or for pro¬ 
ducing necessary slides on short notice 
I have found the following preparation to have 
the above qualifications and to be very effective 
Take a plain glass lantern slide, thoroughly dean 
it and allow to dry When the slide has become 
quite dry apply a thm coat of albumin from a fresh 
egg and again allow the slide to dry A smooth brush 
is essential in getting the coat of albumin evenly 
placed to avoid a streaked appearance when done 
As soon as the albumin has completely dned, place 
the plate with its coated side uppermost, over the 
diagram or other copy, and trace on the slide with 
India ink The width of the lines may be varied 
by using pons of different sizes Colored effects may 
be added in the same manner except that inks made 
from aniline dyes (such as the common writing 
fluids) should be used The pigmentation in colored 
India inks make them all appear black on the screen 
Mount in the usual manner after the ink has dned 
by placing the newly made plate face down on An¬ 
other clean slide and fastening together with the usual 
lantern slide material or with adhesive tape 
These slides are not temporary as might be sup¬ 
posed but may be left in the lantern for long penods 
of time without injury in spite of the intense heat 
of some lanterns I have used this preparation for 
the past five years and it is now being used by others 
in this department p E Plaw> 

Department or Physiology 
and Pharmacology, 

Northwestern University 
Medical School 


SPECIAL ARTICLES 

A NATURAL COPPER DEFICIENCY IN Davis, California, of a naturally occurring nutritional 
CATTLE RATIONS anemia of cattle in Florida. This anemia is caused 

A preliminary report was made at the recent meet- by a deficiency of iron, or of iron and copper in the 
ing of the American Dairy Science Association in native vegetation growing on white or gray sand, 

U S McHargue, “County Agents' Calcuneter, M Ken- 1 C, Gh Hopkins, “A Limestone Tester," Affe* 

tacky Agxic Expt Sts (fire. 9,1915 Expt Sta. C&e. 185,1916. 
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Everglades muck, or Homestead marl toils* It does 
not occur on day soils or on soils subject to overflow 
from clay lands So far as known, this is the flrBt 
natural copper deficiency reported 

Yearlings and h of era suckling first calves are most 
affected, although all ages suffer It has been observed 
in sheep, goats and swine Growth is retarded as 
much as one half Reproduction is greatly impaired 
This condition, known locally as “Salt Sick,” has 
always been the cause of much loss to Florida’s cattle 
industry On some areas it has been impossible to 
keep cattle for any length of tune 

Affected animals exhibit almost complete loss of 
appetite, emaciation, weakness and pale mucous 
membranes Clay, sand, rags or dry weeds may be 
eaten when all feed is refused Constipation and 
diarrhea m advanced cases are observed The mor¬ 
tality rate has been high where cattle were not moved 
to healthy range or fed grain from an unaffected 
area 

Early workers at the Florida Agricultural Experi¬ 
ment Station described the post-mortem findings as 
identical with those of chronic tick fever (with which 
Salt Sick has been confused), except for the spleen 
The spleen parenchyma is atrophied, the entire organ 
being about one quarter of its normal size The 
hemoglobin of the blood often falls below four grams 
per cent, and the blood volume is Teduced All tis¬ 
sues are pale Tho heart muscle is flabby and lacks 
tone Otherwise tbe findings are those of extreme 
inanition 

Several hundred cases have been treated in the 
field Three fluid ounces of a six per cent, solution 
•of femo ammonium citrate fortified with copper 
sulfate in molecular ratio of 50 1 given daily as a 
French has been effective even in advanced cases 
Two ounce doses are given to smaller animals For 
prevention of the trouble and cure of less advanced 
•oases, a lick made of 100 pounds of B&lt, 25 pounds 
of feme oxide and one pound of copper sulfate given 
<4id libitum has been found to be satisfactory. 

Some hemoglobin determinations made in the field 
by means of a standardized Dare hemoglobmometer 
during the field work are as follows 


15 critical cases of salt sick ...... 

87 visibly affected cases . _ 

87 cases after one month treatment 
84 healthy animals in same herds 
185 healthy animals in unaffected areas 


„ 39 5 per cent 

60S 44 44 

772 << << 

* 100 9 44 44 
. 931 44 44 


Controlled feeding trials now in progress completely 
*eonflzm the results of the field work. Iron supple- 
*wflts alone> even with tho amount of copper present 
In teehmml chemicals, have proven inadequate. This 
indicate a relatively high copper requirement in 


m 

the bo vine. Chemical and histological studies of all 
cases developed are being made. Tabulation of iron 
analyses of forage samples confirm the deficiency of 
iron, and copper analyses are being prosecuted. 

W M. Neal 
R B Becker 
A L Shbalt 

Animal Husbandry Department, 

Florida Agricultural Experiment 
Station 

DECREASE IN RATE OF OXYGEN CONSUMP¬ 
TION UNDER THE INFLUENCE 
OF VISIBLE LIGHT ON 
SARCINA LUTEA 

For these experiments oultures of the micrococcus 
S lutea were grown for twenty-four hours on 1 per 
cent peptone agar The organisms were then gently 
washed from the medium with distilled water, cen¬ 
trifuged rapidly, washed again and finally suspended 
in such a quantity of distilled water that there were 
approximately 5 x 10* cells m each cubic centimeter 
Of this suspension, one cubic centimeter was pipetted 
into each of four reaction vessels of Warburg 
manometers, 1 one cubic centimeter was heated to 
boiling for a mmute, made up to volume and pipetted 
mto a fifth reaction vessel, the remainder of the sus¬ 
pension was used to inoculate new cultures and for 
other purposes The reaction chamber of a sixth 
manometer contained one cubic centimeter of stenle 
distilled water These vessels, into the side-arm of 
which a half cubic centimeter of normal base (NaOH) 
had been introduced, were then affixed to their respec¬ 
tive manometers. The manometers were set in posi¬ 
tion in the water bath and allowed to shake for half 
an hour with open stopcocks, until temperature 
equilibrium. Then the stopcocks were shut, and 
since the base absorbed all the carbon dioxide ex¬ 
creted, the change in pressure registered by the 
manometers can be attributed wholly to the consump¬ 
tion of oxygen by the Sarctna in the dosed system. 
The water bath was thermostatically controlled so that 
the temperature did not vary more than =*= 0 02° C., 
during the course of any experiment Illumination 
was provided by 10 60-w frosted Mazda lamps ar¬ 
ranged in two rows below the water bath, the light 
passing through the plate glass bottom of tbe tank 
and then nine inches of water before impinging on 
the reaction vessel. The two vessels in which we 
measured the oxygen consumption in the dark were 
wrapped in tin foil The intensity of illumination 
was frequently controlled and found to be 556 sfc 8 
meter candles at the level of tbe vessels. 

* Q* Warburg, “ttber d, Stoffweehsel d. Tumoten*' 1 
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Fig; 1 shorn a pair of surras drawn through tbs 
plotted data of four pain of series, eaeh plotted 
point representing the arithmetic mean of twenty 



perimenta in distilled water and inorganic salts Each 
point represents the arithmetic mean of twenty determi¬ 
nations t, is the time elapsed between the beginning of 
starvation and the beginning of measurement, similarly, 
y« is the oxygen consumption during the period t, Both 
t, and y* are presented as unknown. 

observations In from 48 to 72 hours, the oxygen 
consumption falls off to practically ml, while the 
total quantity of oxygen consumed is approximately 
equal m the irradiated senes and in the dark controls. 
At the end of a run, the Sarctna were plated out to 
make a count of viable organisms, the results of the 
counts indicate either that there had occurred no 
appreciable number of deaths during the period, or 
that the number of deaths was compensated by the 
appearance of an almost equal number of new organ¬ 
isms. 

The gradual falling off in the rate of oxygen con¬ 
sumption is of interest, especially since we could 
attnbute it neither to a limitation of oxygen supply 
nor to an accumulation of metabolites in the suspen¬ 
sion medium Apparently, the only substance ex¬ 
creted into the medium by the cells is carbonic acid; 
since we could find in it no traces even of fatty adds 
or of nitrogenous compounds And, furthermore, if 
we added small quantities of fatty acids or alcohols, 
we found either that they did not affect the rate of 
oxygen consumption and were left in the suspension 
medium, or that they materially accelerated the rate 
of oxygen consumption and were taken up by the 
cells from the medium. 


* ' , 

It mr he noted that of the thw Mfim date 
qua flneoribiiif the ukyg#n aonsumptfah of 
A lutes In distilled water, ope in pheephate buffer* 
(pH 05-8.0), one in half normal sodium chloride 
solution, and the fourth in tenth per cent potassium 
cyanide solution We could as well have plotted the 
data taken on the oxygen consumption of 8, Iwtea in 
a medium of normal potassium iodide, tenth normal 
potassium chloride, fiftieth molar feme chloride, or 
Ringer solution. The data aU lie scattered along the 
same curves, the effects of the different ions and of 
the different osmotic pressures being less than the 
experimental error for any determination, that is, 
less than 3 per cent* of the mean value of twenty 
determinations m any other of the suspension media. 
Similar lack of effect of changing osmotic pressure 
has been reported by Falk,* and is discussed by Beck. 4 
Thus, it appears that 8 . lutes is an organism in which 
the respiration is not responsive to changes in the 
osmotic pressure of its suspension medium, and fur¬ 
thermore, m which iron catalysis of respiration does 
not occur 6 —or if it does occur, normally, is not essen¬ 
tial for the maintenance of cell oxidations 
By inspection, it is evident that even though the 
total oxygen consumption turns out to bo equal m 
the two senes, the rates of oxygen consumption 
diverge somewhat widely when the cells are irradiated 
in one case and in the other when they axe shielded 
from light. Indeed, during the first hour, while there 
is apparently a quantity of light-sensitive material in 
the cells, the rate for the dark control (at this tem¬ 
perature—37 1° G ) may be as much as five tunes 
that for the irradiated organisms 
I wish to acknowledge the invaluable assistance of 
Dr B B Lillie and Dr. R W Gerard, of this depart¬ 
ment 

B. B RunBHSCTZV 

Dxpartmxnt of Physiology, 

UwiviBsxrY or Chicago 
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THE SOUTH’S CONTRIBUTION TO SCIENCE 1 

By Dr EMMETT B. CARMICHAEL 

SCHOOL or KSDIOINI, TOITBU1TT or ALABAMA 


The general impression has bees that most of the 
sdentart* of the United States have come from the 
northern and eastern sections, with the exception of 
a few, who have come from the western part of the 
country. On easeful investigation, however, it was 
discovered that a great number of distinguished men 
of science have dome from the South. There are 
perfaape two seasons for such an erroneous 
impression: (1) the after-effects of the Civil War, 
*®d (2) the aeonantetion of the wealth of the nation 
A the northern and eastern pasts of the country 
Biaee war has a tendency to suppress the normal 
dewdopment of the conquered laud, we might have 
tapedted that pr o gr es s of ell sorts, mpeeially acta- 
tMs progress, would have been delayed. And since 
Wtttp recent scientific achievements have come from 
tnstltnturns which have had the necessary capital for 
i td fctsW s ant equipment, It would be quite logical to 

of the retiring piwMret of the Alabama 
B O Mbs, TttvexOty, A lab a m a, March 18 , 

n 1 


think that the lack of wealth in the Sooth would have 
had a curbing effect on interest in science. But 
regardless of the Civil War and this centralization 
of wealth of the nation, there have been many in ves¬ 
tige tore of the South who have merited national and, 
in some in st an ces, international recognition. 

Since this paper Is an attempt to give a brief tor* 
vey of the whole South’s contribution to setae* of 
couxe* only some of the most important efforts can 
be included. I shall mention not only contributions 
made by men who were born end wholly educated in 
the South, but I shall mention also the smentide labor* 
of those who were boro and even educated in the 
North, bat who were undoubtedly strongly influenced 
through teaching or firing in tbs South. < * 

Tltin study naturally begun with the eensidaurifita, 
of well-known, beloved fnend of hard* John 
J. Audubon, of Louisiana (1780-1861) He printed 
pictures of birds during hn leisure boure and, rinse 
be wear * grew tan, hn bad to maka serene! tamo 
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ventures in order to obtain enough money to continue 
1ms ornithological work At first! he represented the 
birds suspended as dead game, but later portrayed 
them in life-like positions In 1826, he sailed for 
England and Scotland and during a three-year stay 
•secured enough subscribers to warrant the publication 
of his work His pictures of the birds were life size 
and naturally attracted wide attention It took about 
ten years to engrave and pnnt the “Birds of America” 
and the “Ornithological Biography,” the two works 
which contain Audubon’s chief contributions Audu¬ 
bon was noted for his simplicity, kind-heartedness, 
love of nature, love of youth and friendliness to hu¬ 
manity In spite of many hardships, poverty and 
want, Audubon persevered until success crowned his 
efforts 

In the field of botany Alabama has given us an 
investigator, B M Duggar, who has been actively 
engaged in teaching and research for thirty-five years 
During this tune he has served two Southern univer¬ 
sities and is at present located at the University of 
Wisconsin He is the author of three works and has 
reported many articles on research He has been 
editor of one journal and is assistant editor of another 
at present Another botanist, W H Brown, of Rich¬ 
mond, Virginia (professor of botany at the Univer¬ 
sity of the Philippines from 1016 to 1924), should 
be mentioned Ho was plant physiologist of the 
Bureau of Science, Manila, from 1911 to 1923, and 
has been the director since 1924 He is the author 
of four works and numerous botanical publications 
Brown has been editor of the Philippine Journal of 
Soience since 1924 

Zoology, often associated with botany, is a subject 
that has not been neglected by Southerners W K. 
Brooks, of Cleveland, Ohio, bom 1848 and died 1008, 
was professor of zoology at Johns Hopkins from 
1877 until his death He spent several summers 
studying the fauna m North Carolina and in Vir¬ 
ginia, and was quite influential in the cultivation and 
development of the oyster industry Q H Newman, 
of Alabama, was professor of zoology and embryol¬ 
ogy at the University of Texas from 1008 to 1911, 
and has been professor of the same subjects at the 
University of Chicago since the latter date He 
served os dean of the colleges of science at the Uni¬ 
versity of Chicago from 1915 to 1022 He is the 
author of several works and is especially noted for 
his investigations on twins and twinning Newman 
is editor of “The Nature of the World and of Man ” 
Another distinguished zoologist is T. H Morgan, of 
Kentucky, who directed the work that has led to the 
discovery of the mechanism of heredity. He has 
published numerous papers on various phases of 
heredity. Yet another famous zoologist is R E. 


Coker, of South Carolina, who received all his train¬ 
ing m the South, served in various capacities with 
the U 8 Bureau of Fisheries from 1900 to 1922. 
He has been professor of zoology at the University 
of North Carolina Bince 1922 He is the authqp of 
various reports and papers relating to barnacles, 
turtles, oyster culture and mussels. 

It was South Carolina that gave us an eminent 
naturalist, W. Ravenel, who became connected with 
the U S Fish Commission in 1883, and has served in 
several responsible posts He has been secretary of 
the Smithsonian Institution and has served as director 
of arts and industries in the U S National Museum 
since 1925 

A paper of this kind would not be complete without 
mentioning Eugene A Smith (1841-1927), of Au¬ 
tauga County, Alabama, who was the second state 
geologist of Alabama and served from 1873 until 
his death He was trained as a chemist and, in fact, 
taught chemistry at the University of Mississippi for 
three years before coining to the University of Ala¬ 
bama in 1871 as professor of geology and mineralogy. 
Beginning with the year 1874, he taught chemistry 
also and continued working with three subjects until 
1890 He was made professor emeritus in 1913 and 
thus was able to devote all his time to the geological 
survey of Alabama He was responsible for the loca¬ 
tion of cement and other industrial plants in his state. 
Smith was an interesting writer, and his bibliography 
contains over one hundred entries Another geolo¬ 
gist, T W Vaughan, of Jonesville, Texas, graduated 
from Tulane in 1880 He wag engaged in geologic 
and paleontotagic researches with the U. 8 Geo¬ 
logical Survey for twenty-nine years He was geolo¬ 
gist in charge of coastal plain investigations from 
1907 to 1923 and has been senior geologist since 1924. 
Vaughan has been director of the Sonpps Institution 
of the University of California, La Jolla, California, 
since 1924 He is the author of several works and 
has published numerous articles on geology, paleontol¬ 
ogy, oceanography and recent corals. 

The field of chemistry seems to have been quite 
attractive to the youth of the South, as several distin¬ 
guished investigators have come from this section. 
Charles Baskemile (1870-1922), of Noxubee County, 
Mississippi, was one of those inspired individuals. 
He received his education from four Southern uni¬ 
versities and taught at the University of North Caro¬ 
lina for several years In 1904 he moved to New 
York; there he became director of the chemical labo¬ 
ratory of the College of the City of New York and 
held this position until death. His earlier researches 
were with the rare earths, and he discovered the 
chemical dements, coroUnium and bevsdiunu Bs*» j 
kervilie was a leader m the American dwmfcwd 
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Society, especially in the New York section* B B. 
Bom (1864*1030), of Tuakegae, Alabama, ib well 
known to many of 111 as an inspiring teacher and 
demist Ross received his first experience as a 
teacher at Louisiana State University from 1387 to 
1803. He served as state chemist and professor of 
chemistry thirty-seven years He served Auburn as 
dean of science for twenty-two years Ross made nu¬ 
merous contributions on the chemistry of BUgars and 
the analysts of fertilizers Another eminent chemist, 
H C Jones (1865-1916), of Now London, Maryland, 
received his education in the South and taught phys¬ 
ical chemistry at Johns Hopkins from 1895 until his 
death Being an untiring investigator, he published 
many articles, among which were several on absorp¬ 
tion spectra of solutions, viscosity of solvents and 
conductivity of salts and acids Jones was associate 
editor of three chemical journals. Ira Remsen 
(1846-1927), of New York, N Y, became professor 
of chemistry at Johns Hopkins in 1876, and was 
director of the chemistry laboratory for thirty-two 
>ears He later became president of that institution 
and served in that capacity for one year, he was 
made president and professor ementus in 1913 Rem- 
sen bad the honor of being president of several scien¬ 
tific bodies, among which was the National Academy 
of Sciences from 1907 to 1913 After receiving his 
education m the South, W R Orndorff (1862-1928), 
of Baltimore, Maryland, became professor of chem¬ 
istry at Cornell and taught both orgame and physio¬ 
logical chemistry at that institution until his death 
Orndorff contributed numerous articles of original 
research to several of the chemical journals 
There are certain living chemists whom it would be 
interesting to discuss fully, however, tor the purpose 
of this paper it is sufficient to give only a partial 
list of their contributions C H. Herty, of Georgia, 
taught chemistry at his state university and at the 
University of North Carolina. He is known for his 
original investigations, especially those on the col¬ 
lection of turpentine and pitch from the pine trees, 
he is noted, too, for his contributions to the paper 
industry. He was editor of the Journal of Indus¬ 
trial and Engineering Chemistry for sevend years 
Herty is a past president of the American Chemical 
Society. J. F. Norris, of Maryland, was professor 
of chemistry at Vanderbilt University for a short 
period and has been professor of chemistry at the 
Massachusetts Institute of Technology since 1016 
He has written text-books and is the author of numer¬ 
ous papers on chemical subjects. Norris also is a 
post president of the American Chemical Society, 
tt C* Sherman, of Virginia, has been professor of 
Chemistry at Columbia since 1905 He has oontnb- 
largely to the chemistry of food and nutrition. 


Sherman is a past president of the American Society 
of Biological Chemists S C. Lind, of Tennessee, 
served as physical chemist of the U. S Bureau of 
Mines for several years and then as chief chemist. 
He has been director of the school of chemistry, Uni¬ 
versity of Minnesota, since 1926. He is assistant 
editor of two chemical journals Lind has received 
the Nichols Medal for his work on chemical activa¬ 
tion by alpha particles C S Hudson, of Georgia, 
is chief chemist of the U. S Bureau of Standards 
Hudson has received the Nichols Medal and the Wil¬ 
lard Gibbs Medal for his researches on the structure 
of sugars G W. Carver, of Missouri, who was 
awarded the Spingarn Medal in 1923, is director of 
the department of agricultural research, Tuskcgee 
Institute 

It is interesting to note that the first professor of 
physios at Johns Hopkins, Henry A Rowland (1848- 
1901), of Honesdale, Pennsylvania, received his ap¬ 
pointment on the same day that Remsen was made 
professor of chemistry at that institution Rowland 
remained in the chair of chemistry for a quarter of 
a century and became famous because of hia work 
on the mechanical equivalent of heat G B Pegram, 
of North Carolina, has been professor of physics at 
Columbia University since 1909 He has been dean 
of the School of Mines, Engineering, and Chemistry 
since 1918 at the same institution Fred Allison, of 
Virginia, has recently announced the discovery of 
dement 87 Alhson has been professor of physics at 
Alabama Polytechnic Institute for several years 

The science of mathematics is closely associated 
with physics and Archibald Henderson, of Salisbury, 
North Carolina, has been connected with his alma 
mater, hiB state university, most of the tune since 
1899, and has been head of the department of mathe¬ 
matics since 1920 And R D. Carmichael, of Good- 
water, Alabama, is one of the representatives of that 
field who should not be overlooked. He has taught 
at the University of Indiana and the University of 
Chicago, and has been professor at the University of 
Illinois since 1915 Carmichael has been associate 
editor and editor of two mathematical journals and 
has been a constant contributor of original articles. 

Again, it is Alabama that has given a noted son, 
W. L. filbert, who served as engineer in charge of 
the eastern part of the Isthmian Canal He built 
the Gatun Locks and Dam and excavated the channel 
from Gatun to the Atlantic Ocean * He was chief 
engineer of the Mobile Docks, which were receutly 
completed. During the World War, filbert organised 
the Chemical Warfare Service and became the direc¬ 
tor. M. 8. Sloan, of Mobile, Alabama, received his 
education at Alabama Polytechnic Institute and has 
served in varidus capacities as engineer for semnl 
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electrical concerns and it president of the Brooklyn 
Edison Co, Inc. W. H. Browne, of Baltimore 
County, Maryland, received his education in the South 
and did consulting work in electrical engineering for 
several years He taught electrical' engineering at 
Nebraska and Illinois and then in 1908 became pro¬ 
fessor of this subject and physics at North Carolina 
State College* where he has been head of the depart¬ 
ment of electrical engineering since 1916 A S 
Langsdorf, of St Louis, received his training at 
Washington University He was called to the chair 
of electrical engineering at the same school in 1901 
He was appointed dean of the school in 1910 and 
served in that capacity for ten years Langsdorf 
has been director of the department of industrial 
research at Washington University since 192G 
The accomplishments of inventors do not pertain 
to any one branch of scientific endeavor, yet it is 
interesting to note that the South had a marked 
influence on Eh Whitney, the Yankee schoolmaster 
from Massachusetts Whitney had never seen a cot¬ 
ton seed until he came to Georgia to tutor some chil¬ 
dren When he arrived, the position had been filled. 
He then accepted the invitation of the widow of Gen¬ 
eral Nathanael Greene to make her place at Mulberry 
Grove his home while he studied law Since he had 
shown his mechanical ability in other matters on pre¬ 
vious occasions, Mrs. Greene asked Whitney to help 
devise some mechanical means of separating the cotton 
wool from the cotton seed. Whitney built the first 
cotton gin and later patented it 
In the multiple field of the medical sciences, there 
have been so many great men that the logical order 
of review becomes a problem at this point It has 
long been considered that anatomy should come first, 
due to seniority, if not to alphabetical place, and 
we Bhall accept it as our first topic of the medical 
sciences W E Horner (1793-1853), of Warrenton, 
Virginia, served as army surgeon m the War of 1812 
and later practiced medicine for a short while in his 
home town He became prosector of anatomy in the 
University of Pennsylvania, and finally accepted the 
chair of anatomy in the same institution He dis¬ 
covered the tensor tarst muscle which bears his name, 
and contributed several original papers on anatomical 
subjects. Next we shall take up the study of the 
contributions of John D Godman (1794-1830), of 
Annapolis, Maryland He practiced medicine in his 
state and in Pennsylvania. Godman taught anatomy 
in three schools, one of them being the University of 
Maryland. He become the editor of the Western 
Quarterly Reporter of Medseal, Surgical, and Natural 
Sciences, the first medical journal to be published west 
of the Alleghenies. Godman also assisted m editing 
the Philadelphia Journal of Medical So&wes We 


might add the name of Jetties Wyman <1814-1874*, 
of Chelmsford, Massachusetts, even though he spent 
the major portion of his scientific career at Harvard, 
his alma mater A few years after graduating Jbe 
accepted the chair of anatomy and physiology ft 
Hampden-Sidney College* Virginia Wyman was an¬ 
other prolific writer and wrote over two hundred 
articles. 

There are several living anatomists who should be 
included in this paper Charles R Stookard, of Mis¬ 
sissippi, has edited three journals and has personally 
been a constant contributor Stockard has been pro* 
fessor of anatomy at Cornell for twenty-two yearn 
Irving Hardesty, of North Carolina, has been pro¬ 
fessor of anatomy at Tulane for the same length of 
tune Hardesty has published numerous papers on 
the nervous system Ross G Harrison, of Pennsyl¬ 
vania, taught anatomy at Johns Hopkins for eleven 
years and has been at Yale for twenty-four years as 
professor of anatomy and biology His name is 
usually connected with the work on the growth of 
nerve fibers He has edited the Journal of Expert* 
mental Zoology since 1903 Warren H Lewis, of 
Connecticut, has been professor at Johns Hopkins 
since 1904 He has been research associate at the 
Carnegie Institution of Washington since 1919, and 
has published many articles 
Since surgery is so closely associated with anatomy, 
it is fitting to discuss it next. Regardless of time or 
place* the great southern gynecologist, Ephraim 
McDowell (1771-1830), of Roekbndge County, Vir-, 
gixua, stands second to none among surgeons He was 
educated in the South except for the part of his 
medical work which he took m Edinburgh. He prac¬ 
ticed medicine in Danville, Kentucky, and in 1809 he 
successfully performed the operation for extirpation 
of the ovary, the first on record, and in consequence 
he acquired European celebrity. He performed this 
operation thirteen tunes, and had eight recoveries. 
His first patient lived for thirty-three yean after the 
operation. To McDowell has been given the credit 
for putting ovariotomy upon a permanent basis, 
James Marion Sims (1813-1883), of Lancaster 
County, South Carolina, settled in Alabama and 
became interested in operative gynecology. 1{a m 
noted for his contributions to utenne surgery, both 
mechanical and operative, his name bring associated 
with the peculiar lateral posture, which he employed 
during his examinations, Sims’ position. He is espafc 
riafly remembered for bis success in operating fa* j 
vesicovaginal fistula. He was the founder of ttys 
State Hospital for Women in New York. The week 
of Suns was continued by his able assistants Tknpg 
A. Emmet, of Virginia, and Nathan Boeemw^gfu 
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fhm m 4mml otter gy aee d o gbto who have 
made worthy efforts that fcw r w mention. John 
King, of South Carolina, in 1816, operated success¬ 
fully in a caee of abdominal pregnancy and saved 
the life of both the mother and child He is the 
author of the first book on “An Analysis of the Sub¬ 
ject of Extra-uterine Foetation, and of the Retro¬ 
version of the Gravid Uterus.” William Baynham 
(1749-1814), of Virginia, operated twice for extra- 
uterine pregnancy and was successful in both in¬ 
stances Josiah Clark Nott (1894-1873), of Colum¬ 
bia, South Carolina, in 1844 described the condition 
which was later called eoepygodyma. He was one of 
the first to suggest the “mosquito theory” in reference 
to the transmission of yellow fever, some fifty years 
before Reed and his commission assembled in Cuba. 
We, of Alabama, feel grateful to Nott because he 
was instrumental in organising the Medical College 
of Alabama at Mobile* which was the forerunner of 
our present School of Medicine. T G Thomas, of 
South Carolina, performed the first vaginal ovariot¬ 
omy in 1870 Robert Battey, of Georgia, in 1872, 
was the first to suggest the excision of the utenne 
appendages for such non-ovanaa conditions as neu¬ 
roses and painful menstruation. F. C. Hammond, 
of Georgia, has served both as professor of gynecol¬ 
ogy and as dean of the medical department, Temple 
University. To McDowell and Sims, however, goes 
the credit for founding modern operative gynecology 
Another surgeon, William Gibson (1788-1868), of 
Baltimore, Maryland, finished his education at Edin¬ 
burgh. He was the first to successfully perform the 
Caesarean operation twice with success to both mother 
and child on the same patient, the patient living for 
fifty years after the first operation. His son, Charles 
Bell Gibson, became professor of surgery in two 
Southern schools and was made surgeon-general when 
the state of Virginia seceded. 

Anesthesia was introduced in eases of surgery by 
Crawford W. Long (1815-1876), of Damelsville, 
Georgia, who noted the anesthetic effects of ether and 
used it quite extensively in surgery during 1842 and 
1843. He was not aggressive and ambitious and did 
not publish his results. Documentary evidence* how¬ 
ever* has been found which dearly proves that Long 
was the originator of anesthesia in surgery. 

Samuel D. Gross (1805^1884), of Boston* Pennsyl¬ 
vania, was professor of surgery at Louisville for six¬ 
teen years before going to Jefferson Medical College 
in 1856. He invented new instruments and intro¬ 
duced deep stitches in wounds of the abdominal wall. 
ilm Was an interesting writer, and we are especially 
indebted to him for tab biographies of some of the 
tadfagr batted awn. (hoes wrote abo a system of 


John A. Wyeth (2W6-1929), at Mharienary Sta- 
tbs* Abbott** received Ins at the 

University of Louisville. He organised and founded 
the tot postgraduate medical school in the United 
States, the New York Polyeluuo Medical School and 
Hospital. Wyeth was the tot professor of surgery 
and president of the faculty. 

Doe to the breadth of the field that I have under- r 
taken to cover, I ean only list briefly the names and 
accomplishments of a few more of the Southern 
surgeons who have originated some particular method 
or technique. Charles MeCreary, of Kentucky, was 
the tot to excise the clavicle in an operation per¬ 
formed in 1813. Milton Anthony, of Georgia, ex¬ 
cised the fifth and sixth nfae with a portion of gan¬ 
grenous lung in 1821 Paul F Eve, of Georgia, 
removed a huge fibrous polyp from the base of the 
cranium in 1836 John M Camochan, of Georgia, 
removed the ulna with preservation of the arm func¬ 
tion m 18S3. J. T Hodgen, of Kentucky, devised 
instruments and suspension splints for fracture of 
the femur and forearm that are still in use. 

Another branch of medical science, pharmaoology, 
has attracted a few men Arthur 8. Loevenhaxt 
(1878-1928), of Lexington, Kentucky, served as pro¬ 
fessor of that subject at two universities and as chief 
pharmacologist of the research divuion, Chemical 
Warfare Service, American University, in 1918. 
Loevenh&rt served as associate editor of the official 
organ of his field. Physiology is one of the sciences 
that is so closely associated with pharmacology that 
some schools include both subjects in one depart¬ 
ment. An investigator who baa been professor at 
both subjects u W D. Cutter, of New York. Cutter 
taught at the University of Georgia for several yean 
He has served as dean of the New York Post-Gradu¬ 
ate School and is now dean of the School of Medicine 
of the University of Southern California. Henry 
Sewall, of Virginia, taught physiology for twenty-nx 
yean and is professor emeritus of the University of 
Colorado. Sewall has recently been awarded tin 
Kober Medal for research work in tuberculoma. W. 
H. Howell, of Maryland, who bos been on the facul¬ 
ties of three universities and been dean of toe medical 
faculty of Johns Hopkins, is at present director of 
the School of Hygiene of the suae university. 
Howell hi a recognised leader in the Add and was so 
honored at too Thirteenth International Physiological 
Congress in 1929 Issas H. Manning, of North Gfeife* 
tins, has been professor at physiology at too Unh*or> 
arty of North Carolina sinee 1901 and dean ainoo 1906. 

There is another branch of the sciences that has 
long been associated with physiology, bat which bee 
been given recognition as sn individual aabjeet only 
in com p ar a ti ve ly rese at ysare I have reference to 
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biochemistry or physiological chemistry I shall 
begin with Victor C Vaughan (1851-1930), of Mt, 
Any, Missouri He taught chemistry in the depart¬ 
ment of medicine, University of Michigan, for thirty 
years and served as dean for an equal period 
Vaughan ib known for his work on poisonous alka¬ 
loids, ptomaines and cellular toxins Walter Jones, 
of Maryland, was professor of physiological chemistry 
at Johns Hopkins from 1895 to 1927, at which time 
he was made professor emeritus Jones has been an 
untiring investigator in nuclear chemistry Wilham J 
Qies, of Maryland, taught at Tale and Columbia and 
was made professor emeritus of Columbia in 1929 
after thirty-one years' service He was secretary of 
the faculty of the College of Physicians and Surgeons 
from 1005 to 1021 He was the founder and editor 
of the Proceedings of the Society for Experimental 
Biology and Medicine Hies has been assistant editor 
and editor of four other journals, and has contributed 
numerous original articles P A Shaffer, of West 
Virginia, has been professor of biochemistry at Wash¬ 
ington University sinoe 1910 and was dean of tho 
faculty of medicine from 1915 to 1910 J F Mc¬ 
Clendon, of Alabama, has been associated with the 
department of physiological chemistry at the Univer¬ 
sity of Minnesota since 1914, and has been professor 
since 1920 

There are several pathologists of the South who 
have not only influenced the medical sciences by their 
own personal investigations but have also been in¬ 
fluential because most of them have been directors of 
scientific institutions Simon Flexner, of Kentucky, 
has taught at two universities and has been director 
of the Rockefeller Institute for Medical Research 
since 1903 Flexner's researches include work on 
venoms and various bacterial and pathological sub¬ 
jects W JI Manwanng, of Virginia, received his 
early training at the University of Chicago and then 
became connected with Indiana University and later 
with the Rockefeller Institute Manwanng has been 
professor of bactenology and expenmental pathology 
at Stanford University since 1913 David Marine, of 
Maryland, who has been teaching at Columbia Uni¬ 
versity, recently received the gold medal of the New 
York Academy of Medicine for bis researches into the 
structure, function and diseases of the thyroid gland. 
Eugene L Opie, of Virginia, served as professor and 
dean of Washington University, School of Medicine, 
and has been director of the department of pathology 
at the University of Pennsylvania for eight years. 
Newton Evans, of Missouri, taught pathology at the 
University of Tennessee and at the College of Medical 
Evangelists Evans is dean at the latter institution. 
Milton C Wintermtz, of Maryland, was professor of 


pathology at Johns Hopkins and at Yale and has 
been dean of the School of Medicine at Yale for 
eleven years Wade H Brown, of Georgia, taught 
at two Southern universities before becoming con¬ 
nected with the Rockefeller Institute for Medical 
Research William A Evans, of Alabama, was pro¬ 
fessor at the University of Illinois for several yean 
and is now professor of sanitary science at North¬ 
western University Medical School 
The men interested in medicine, clinical medicine 
and preventive medicine have been rather numerous, 
and it was a difficult task to select the individuals 
whom I shall discuss but briefly Nathaniel Chapman 
(1780-1853), of Virginia, was professor of clinical 
medicine at the University of Pennsylvania *for sev¬ 
eral years He founded and edited the Philadelphia 
Journal of the Medical and Physical Sciences, later 
the American Journal of the Medical Sciences Chap¬ 
man was the first president of the American Medical 
Association The cultivation of all three species of 
malaria was performed by C C Boss, of Miasisaippi, 
who has received several gold medals for his re¬ 
searches Bass has served as professor of experimen¬ 
tal medicine, director of the laborator\ of clinical 
medicine and dean at the College of Medicine, Tulune 
Manfred Call, of Virginia, a former dean at the 
Medical College of Virginia, is professor of medicine 
at the same school James C Fhppin, of Virginia, 
another teacher of clinical medicine, served the Uni¬ 
versity of Virginia as professor and is dean of the 
department of medicine John N Simpson, of West 
Virginia, organized the School of Medicine, West 
Virginia University, and became professor of medi¬ 
cine and dean Robert Wilson, of South Carolina, 
has been associated with the medical college of his 
state since graduating in 1892 Wilson has been pro¬ 
fessor of medicine for twenty-seven years and dean 
for twenty-three years Ross V Patterson, of Louisi¬ 
ana, has been professor of medicine and dean of 
Jefferson Medical College for fifteen years. James 
S McLeater, of Alabama, was formerly professor of 
medicine at the Birmingham Medical College and hat 
had the same title at the University of Alabama for 
twelve years. George C Robinson, of Maryland, has 
been professor of medicine and dean of Washington 
University, Vanderbilt University and Cornell Uni¬ 
versity. M P. RaveneJ, of South Carolina, has been 
professor of medicine at the University of Missouri 
and the director of the Public Health Laboratory 
since 1924. Alan M Chesney, of Maryland, is an¬ 
other individual who has risen from the ranks in Ids 
alma mater. Chesney has been dean of Johns Hop¬ 
kins since 1029 W S Leathers, of Virginia, was dean 
of the Medical School, University of HiasissippvfOt 
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twenty yearn and has been profenor of preventive 
medicine, Vanderbilt University, emee 1924. 

I shall mention only a few representatives in some 
of the other medical sciences. Frank Vrosonhaler, of 
Missouri, has been professor of ophthalmology at the 
University of Arkansas since 1893 and is at present 
dean of the medical school James M H Rowland, 
of Maryland, has been professor of obstetrics at the 
University of Maryland and dean of the Medical 
School since 1915 Henry A Christian, of Virginia, 
has been professor of the theory and practice of 
physic for more than twenty years at Harvard. He 
served as dean of the same school for four years. In 
addition, Christian has been physician-m-chief to 
Peter Bent Brigham Hospital for twenty years W 
McKim Mamott, of Maryland, began his training as 
a biochemist at Washington University, but changed 
to pediatrics when called to Johns Hopkins He later 
returned to Washington University as professor of 
pediatrics, and has been dean for several years W 
H Frost, of Virginia, formerly with the Hygienic 
Laboratory at Washington, D C, has been con¬ 
nected with the United States Public Health Service 
since 1913 

There have been some men, born in other places 
than the South, who have taught in the South and 
who should be listed in a paper of this nature Cer¬ 
tainly this report should contain the name of Sir 
William Osier (1849-1910), of Tecumseh, Ontario, 
who taught at Johns Hopkins from 1880 to 1905 
Osier is noted also for hiB writings and is particularly 
remembered for certain of his biographical essays, 
one of which is “The Alabama Student,” a portrayal 
of the character of Dr John Y Bassett, of Hunts¬ 
ville, Alabama. William H. Welch, of Connecticut, 
was professor of pathology at Bellevue Hospital 
Medical College from 1879 to 1884 and for the next 
thirty-two years at Johns Hopkms. Welch was dean 
of the medical faculty from 1893 to 1898, and was 
director of the School of Hygiene and Public Health 
from 1916 to 1926. Since 1926 Welch has been pro¬ 
fessor of the history of medicine at Johns Hopkins 
William S Thayer, of Massachusetts, was professor 
of clinical medicine at Johns Hopkins for several 
years and is professor emeritus of the same institu¬ 
tion. Thayer has been a thorough investigator, and 
he made the first clinical notation of the third sound 
of the heart in 1908. 

In order to show you further that the South has 
ployed a great part in furnishing directors for scien¬ 
tific groups, I shall make use of some statistics con¬ 
struing the present deans of the medical sciences 
recent standard references fast sixty-three of the 
JWtonty'Jtve deans, and twenty-nine of these were 


influenced by the South to the following extent? 
Three were bom in the North and received the doc¬ 
tor^ degree in the South; six were bom m the North 
and received the doctor’s degree m the South and 
taught in the South before becoming deans, nine were 
bom in the South and educated in the South, except 
for the work for the doctor’s degree, eleven were bom 
in the South and wholly educated in the South. 

I know of no more fitting close for this paper 
than to summarize the works of the Southerners who 
played the principal part m the suppression of yellow 
fever. Virginia gave us the leader of this senes of 
great scientific achievements, Walter Reed (1851- 
1902), who received his medical training in his state 
university He was promoted to full Burgeon with 
the rank of major in 1893 and became professor of 
bacteriology in the newly organized Army Medical 
School. Reed went to Cuba in 1900 as president of 
a commission to study yellow fever The theory had 
been advanced by Josiah Clark Nott in 1848 that a 
mosquito was the agent for the transmission of the 
disease, but there was no scientific evidence in sup¬ 
port of it Reed determined to study the effect of 
the bite of the mosquito Two of the commission and 
several enlisted men volunteered to submit to this 
experiment Dr Jesse W Lazear (1866-1900), of 
Baltimore, who had offered himself as one of the first 
volunteers, succumbed to the fever, and his death was 
the only fatality during the experiments. Another 
one of the commission, James Carroll, suffered a very 
severe attack of the fever, but recovered 

The prevention of the disease was left to the chief 
sanitary officer m Havana, Major William Crawford 
Gorgas (1854-1920), of Mobile, Alabama. In leas 
than seven months, Havana was free from the stego- 
myia mosquito, which had infested it for one hundred 
and fifty years. Gorgas was appointed the chief 
sanitary officer of the Panama Canal in 1904, and a 
member of the Isthmian Canal Commission in 1907* 
Due to his sanitary measures, it was possible to com¬ 
plete the canal, a project which France had failed to 
accomplish because of the ravages of yellow fever 
and other tropical diseases, Gorgas was made 
surgeon-general in 1915 and continued his sanitary 
work until his death. He was the recipient of several 
medal s and his work was recognized by Jongs and 
governments throughout the world. 

The above investigators, whom I have briefly men¬ 
tioned, can be only an indication aa to the type of 
scientist the South has produced or influenced. And 
this paper is but a short discussion of Southern men 
of science whose lives and worlu have become familiar 
to the writer through personal communication and 
through reading. 




Barnes, 


OBITUARY 


SAMUEL WESLEY STRATTON 
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Da. Samvel Wesley Stratton died suddenly at 
his Baok Bay home of coronary occlusion on October 
16, at the age of seventy He had just dictated a 
tribute to Thomas A Edison, whose death occurred a 
few hours before His tribute to Edison reads in 
part “It seldom has fallen to the lot of any one man 
to be of such service to humanity. The world mourns 
that great benefactor ” The tribute might very well 
have been written for Dr Stratton 

Dr Stratton was bom m Litchfield, Illinois, July 
18, 1861, the son of Samuel and Mary B (Webster) 
Stratton He was graduated from the University of 
Illinois in 1884 with the degree of bachelor of science, 
and afterward went through the ubuoI steps from in¬ 
structor to professor in physics m this institution 
In 1892 he left his alma mater to become associate 
professor and later professor of physios at the Uni¬ 
versity of Chicago, where he remained until 1901, 
when he was forty years old 

During these years he had gamed a perspective not 
only in science but m its broader outlook. He was 
keenly interested in research I remember, as a cub 
instructor and research worker at the University of 
Illinois, seeing some of his personal research material, 
such as a collection of orifices for the study of the laws 
of liquid flow, and other special equipment according 
to his own ideas He was fascinated with the work of 
Michelson and throughout his life yearned to do sim¬ 
ilar work himself At forty he was not marked as a 
genius either as a teacher or as a research worker, but 
he had made many friends and had extended his under¬ 
standing of human nature and human values 

While ho uas a student at the university he lived 
meagerly with Frank A Vandorlip, who has since 
become the well-known banker and philanthropist 
Stratton worked in the machine shops to partly de¬ 
fray his expenses He recognized these as a godfather 
and he never lost his fondness for machine shops or 
new developments in machine tools His warmth for 
machines was Bomewhat akin to his unconscious 
warmth toward persons who had befriended him All 
during his administration at the Bureau of Standards, 
he not only took pride in developing a most up-to-date 
and efficient shop, but he also had his own personal 
shop where he could handle and play with tools. 
Many times he retired to this as a retreat, as others 
would go to a mountain top Even at the Massa¬ 
chusetts Institute of Technology he had his personal 
complete shop, and I have seen most estimable testi¬ 
mony in bis work that in his last year his bands had 
last none of their akilL In the -early days be fre¬ 


quently entertained his shop fbnxe at dinner and in 
the evening. He always deprecated the loss of A 
skilled machine worker to the white collar dan, like 
Carlyle, he was aware that machine tools are basic 
in human contest with the forces of nature He saw 
Miehelson’s continued dependency on the precision of 
his shop work. 

His school friend, Mr Vanderhp, became Assistant 
Secretary of the Treasury from 1897 to 1901, through 
his instrumentality Dr Stratton was invited to formu¬ 
late the project for the development of the weights 
and measures work, then under the control of the 
Treasury Department Almost single handed he en¬ 
gineered through the enactment of March 3, 1901, 
which created the Bureau of Standards This at 
once showed his native ability as a politician and 
statesman He was, naturally, invited by Secretary 
Lyman J Gage to become the first director His 
vision of the usefulness of such a bureau was so clear 
that during his entire administration he was not handi¬ 
capped by the organic act, setting forth the functions 
and scope of activity 

Dr. Stratton, like most great men, was modest, even 
approaching shyness He did not like to give lectures 
or talks or to make a conspicuous appearance at public 
affairs, yet no task was shirked if it seemed important 
to the bureau Organization was his genius Quickly 
he learned the key men at the Capitol, their interests 
and their proper approach He formed an intimate 
acquaintance with Eliott Woods, an able political 
figure, the superintendent of the Capitol, who figur¬ 
atively gave him the keys to the back doors Woods 
was a devotee of science, who found the subject a 
happy playground He had a continuous set of dem¬ 
onstrations m a group of rooms, showing x-rayt, 
Geissler tubes, spectra of various kinds, and aunfljr 
exhibits with equipment surpassing that of many a 
college laboratory Dr Stratton assisted him in set¬ 
ting up many of these, Mr. Woods often invited th# 
Senators, Congressmen and their wives to tea or eve¬ 
ning receptions, when regular and special demonstru- 
txona would be staged It is not surprising that these 
guests, many of whom had never seen a science lab¬ 
oratory, should be fascinated with the display of the 
forces of nature—more mysterious than those k 
detective stones. Moreover, Mr. Woods was a genial 
host and he never missed a good opportunity to is f 
that such wonderful things were developed at 
Bureau of Standards and, of course, giving moTethaft 
faint praise to Dr Stratton. With a Congress 
was never menee-mindad, one on readily see the 
vantage of neb interventions. Likewise* the bfatifc Jff 
the appropriations committee of the House 




fart ltd useful firiabfi to the term. From him m 
kimd the proper eonuse to stoer appropriations, the 
idiotyncmies of the member*—-and even good stones. 
I am sure it was a genome friendship, for Dr Strat¬ 
ton was aoeustamed to visit his banal place He also 
became acquainted with the minor as well as the 
major clerks in the offices of the leaders. I remember 
Ins saying that sometimes he thought the Congressmen 
and Senators got more for their money in employees 
hired through patronage than could be obtained by 
any system of formal examination. He was a born 
democrat. He maintained a manner of respect toward 
these minor employees as he did toward his chauffeur, 
bis cook or the head of another bureau He seldom 
intruded on the time of the leaders like Uncle Joe 
Cannon, but ho could always get their attention when 
it seemed a matter of public interest The demands 
of these for special favors from the bureau were rare, 
although the director treated every request with utmost 
courtesy If it were a personnel appointment of doubt¬ 
ful value, he would, perhaps, visit the Senator or Con¬ 
gressman, and express appreciation for thinking of 
the bureau, and then explain the nature of the work 
and the necessary qualifications and the great diffi¬ 
culty of finding suitable candidates Thus the conver¬ 
sation revealed the candidate’s deficiency and the re¬ 
quest was usually withdrawn; the institution was a 
little better understood on the Hill and the director 
lost no ground. Needless to say, he made it known 
that all opportunities for semoe within the bureau’s 
field were courted. 

His human approach to a formal hearing before the 
appropriations committee was interesting I remem¬ 
ber on one occasion he took some samples of optical 
gloss and other pretties and laid them ont on the 
table. The committeemen thought they understood 
these and enjoyed the entire story The ice was 
broken end (he hearing proceeded easily 

Dr Stratton’s heart and home was the Bureau of 
Standards. Hi* dynamo of energy and ability was 
running there as constantly almost as the one in the 
power plant. He started many researches and took 
almost as mnoh personal interest in dozens of re¬ 
searches m if he were personally directing them He 
was busy 'getting a new testing machine or other 
equipment, and after that busy finding a suitable 
tneans of hoofing it. The bureau was always needing 
either equipment to SB out some building or depart¬ 
ment or some building or land to house the equip- 
, meat Thus it grow. The director wee reedy to ad- 
T saOe on many fronts and he advanced where the way 
taw open and igLufaraed the retrenchments where the 
wqgr seemed dosed. Bat he was faithful to Congress, 
, os he mgs alas faithful to.the burean and its staff 
, -tarqfitor fli on the look- 


dttt for worthy raseareh and tooting work, and so tho 
staff always seemed overburdened Consequently be 
was ever on the lookout for able and qualified man* 
He was ever alert either to give a research oppor¬ 
tunity to a man or to get a man for an opportunity* 
The bureau loomed up to him like a mountain, so that 
there rarely seemed to be any equally good place for 
an effective scientist Hie hold on hie staff was almost 
uncanny Many a man with full intention of leaving, 
could not make the getaway When I was acting di¬ 
rector one of the division chiefs came into the office 
with his resignation all written and final He ad¬ 
mitted my accusation that he would not have had the 
courage to submit his resignation to Dr. Stratton 

His personal characteristics counted as much for hie 
leadership as did his understanding of men I became 
acquainted with him during the war when it was fre¬ 
quently necessary to seek assistance from the bureau 
in many ways He was always eager to render help 
and if he saw the necessity that certain work should 
be done he would go ahead, forgetting about costs and 
pay and the like It was of much more concern to 
do worth-while work than it was to do a good accoun¬ 
tants* job When my war work was over, I was stand¬ 
ing shaking hands with him and expressing a quick, 
informal appreciation for the help of the bureau. 
Within less than a minute he completely surprised me 
with an invitation to become his assistant. He ex¬ 
plained that the position had been authorised for 
three yean, but that he had not found the ngfat man, 
and further, I could do him great service Beyond 
that there was no urging, but he knew I was hooked, 
and after taking a month that seemed like playing 
between life and death I landed Within a few 
months I was designated as acting director in his 
absence. He would usually evaluate a man in Mi 
first five-minute contact and rarely found a materiel 
revision necessary In case of such revision, it was 
just too bad for the man There was never any criti¬ 
cism and rarely any direct instruction to those he 
trusted, Hut intuition was remarkable The purpose 
of the visitor to his office was usually clear before the 
first sentence was completed. This gave him advan¬ 
tage as well as pleasure. Sometimes he could get a 
good laugh when the game went against him. 

Dr* Stratton had an unusual personal interest in 
Ms staff, possibly because he had no family of Ms 
own. At Christmas there was a Christinas tree and 
presents for the children of the staff members, psi 
in the late spring he gave a children's party. Theft* 
was » merry-go-round, a live pony to ride, an organ 
gm&r and a monkey, pmk lemonade and baBoons. 
Dr* Stratton observed what went on. B» fttegW 
Afitaz ttkaafa sun fan than motdceji Hu pfa tu t* 
tatag -taw after the party was over It vru » jay 
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to him to have one of his secretaries married to one of 
his research staff right in his own home He had an 
especially keen interest in the younger folk Remem* 
benng his own appreciation of work during his col¬ 
lege days, there was instituted a system of apprentice¬ 
ship for ambitious boys, so that they could continue 
their education He could not understand those boys 
who wanted a job at the bureau and who did not con¬ 
tinue to take advantage of the educational possibili¬ 
ties It reminded him of the nice slick pigs that 
quickly transformed into soraggly or razorback hogs 
He had a wealth of such illustrations that seemed to 
me rather better than the ones by Shakespeare, and 
he very rarely used the same one twice Some of 
these he manufactured himself, others be received from 
his friend at the meat market where he usually did 
Ilia daily shopping His democracy was somewhat 
like that of our former President who obtained stones 
from his cobbler His educated and distinguished 
pals know where he got some of the others 

Among his bosom friends were the dearest souls 
imaginable, such as Brasbear and Swasey, whom he 
first joined through common interest m optics and 
machine work ne also had a particular fondness for 
the quiet and modest research workers Several after¬ 
noons a week he would walk around visiting these men 
and bringing a cheer that was invaluable On his 
visits to the bureau dunng the interregnum his only 
advice to me was to look after the interests of some of 
these workers 

Dr Stratton also was anxious that the staff mem¬ 
bers should continue their personal advancement 
Thus he was instrumental m establishing within the 
bureau an almost complete educational system Many 
a doctor's dissertation has been worked out at the 
bureau and accepted at leading universities As a 
recruiting ground for workers in industrial research, 
it is doubtful if any university surpassed it The 
director was urdent m his desire to have the science 
at the bureau serve the industries of the country He 
devised a system of industrial research fellowships to 
augment this service and to keep the ell from going 
dry 

It is generally known that the Bureau of Standards 
started long after similar institutions in Europe and 
that in the twenty-two years it became recognized as 
a leading institution The bureau is truly a monu¬ 
ment to Dr Stratton, although I never saw him more 
perturbed than the time a member of the House 
openly accused him of spending public money to erect 
a monument to himself 

Dr, Stratton found it very difficult to leave the 
bureau to accept the presidency of the Massachusetts 
Institute of Technology. Because of the industrial 
situation at the time, all New England joined in the 


call of the institute and it was thus irresistible. H» 
good work there, eight years as president and fiually 
chairman of the corporation, is well known It was 
most fitting that a memorial meeting was held at the 
bureau simultaneously with the services at the in¬ 
stitute 

His friends were planning a national dinner to 
honor his seventieth birthday, but his spokesman gave 
assurance that this could not be acceptable Dr 
Stratton was not a master publicity man of the kind 
known to lugh-pressure salesmen, but immortality has 
come to him because of his work and by the many 
touches from his warm and wise personality His 
influence on science and industry in this country has 
been so great and so ramified that any superlative 
would be inadequate His recognitions were many 
He received the degree of doctor of science from the 
University of Pittsburgh in 1903, the same degree 
from Cambridge University (England) m 1909, the 
LLD from Harvard in 1923 and later from Tale, 
and the Ph D from Rensselaer Institute in 1924 He 
was a member of Tau Beta Pi, Sigma Xi and Phi 
Beta Kappa. For years he was an officer m the 
Naval Reserve, and he was m active service during the 
Spanish War He was a commander of the Legion 
of Honor The Elliott Cresson Medal of the Frank¬ 
lin Institute was bestowed upon him His member¬ 
ship included the National Academy of Sciences, the 
National Research Council, the American Physical 
Society, the Optical Society of America, the Franklin 
Institute, the Philosophical Society of Washington, 
the Washington Academy of Sciences, the American 
Society of Mechanical Engineers, the American Insti¬ 
tute of Electrical Engineers and the International 
Committee of Weights and Measures Among his club 
memberships may be bated the Cosmos, Chevy Chase 
and Army and Navy, of Washington, D C, the Algon¬ 
quin, Union, Tavern, Engineers, and University, of 
Boston, and Union Inter-Alice of Pans 
Hib duties m organisations, as president, as chair¬ 
man, trustee, committeeman, or member of board, were 
too numerous to desenbe here These generally ear¬ 
ned a public duty, m science, industry, government, 
m a society, a public institution or even in a judiciary 
group He gave to these himself wherever possible. 
On occasion it was necessary for me to substitute and 
report to him in such groups as the National Advisory 
Committee for Aeronautics, the Ice Patrol Board, the 
Industrial Conference Board, the National Screw 
Thread Commission, the President's Interdepartmental 
Patents Committee and the like Sometimes he would 
hold similar responsibilities because of his sense of 
personal obligation I know he continued to attend 
the trustees' meetings of the New York Museum #£ 
Science and Industry because he could help me. ft* 
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seemed to regard a personal obligation as a privilege, 
and he was rarely conscious that he had more than 
done his part. 

F. C Brown 

RECENT DEATHS 

Dr John Whitridge Williams, professor of ob¬ 
stetrics at the Johns Hopkins University Medical 
School since 1893 and dean of the school from 1910 
to 1923, died on October 22, at the age of sixty-flvc 
years 

Dr Joseph Merritt Matthews, authority on tex¬ 
tile chemistry and dyestuffs, died in San Dvego, Cali¬ 
fornia, on October 12, aged fifty-seven years. For 


m 

some years Dr. Matthews was professor of chemistry 
and dyeing in the Philadelphia Textile School 

Mr. Henry Lorenz Viereck, an authority on the 
Hymenoptera, was killed in an automobile accident at 
Loudonville, Ohio, on October 9 Dr Viereck was 
fifty years old 

Colonel John 8 A Johnson, professor of &p~ 
plied mechanics and experimental engineering and 
director of the experiment station at the Virginia 
Polytechnic Institute, was recently found shot to 
death in his bedroom at his home on the campus He 
was fifty-three years old and had been professor at 
the institute since 1900 
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SCIENTIFIC EVENTS 


THE NEW FEDERAL CITRUS FRUIT 
LABORATORY IN TEXAS 
Dr Henry G Knight, chief of the bureau of 
chemistry and soils of the U S Department of Agri¬ 
culture, recently announced that a new citrus labora¬ 
tory of the bureau, for which funds were appropri¬ 
ated b> the last Congress, will be established in the 
citrus-growing territory of the Rio Grande Valley at 
Weslaco, Texas, on the state-owned land of the Texas 
State Experiment Station for the study of citrus 
fruit culls and their by-products 
The selection of a site on the agricultural experi¬ 
ment station grounds at Weslaco was made upon 
recommendation of Dr F C Blanch, in charge of 
the food research division of the bureau of chemistry 
and soils, and Mr E M Chace, of the bureau’s fruit 
and vegetable laboratory at Los Angeles, California, 
with the approval of Director A B Conner, of the 
Texas Agricultural Experiment Station 
The chambers of commerce of Weslaco and Mer¬ 
cedes, Texas, have agreed to erect a suitable building 
for the citrus work of the bureuu In recommending 
this site for the bureau’s by-product work with citrus 
fruits, the department specialists said “We feel that 
the selection of Weslaco is absolutely logical and 
that it offers special advantages, because of the effec¬ 
tive cooperation with the state experiment station 
which it makes possible and because our work at 
Weslaco will be located in the center of the citrus- 
growing territory of Texas ” 

Director Conner, of the Texas Agricultural Experi¬ 
ment Station, in commenting on the establishment of 
the federal work in the utilisation of citrus by-prod¬ 
ucts, says* “The location of this proposed laboratory 
at the substation ought to be mutually advantageous 
to agencies working in behalf of the citrus industry 
With the concentration of both federal and state ac- 
gvjiiee at this one station, it trill receive increased 
*ffiy4tion a* a center of research for the Texas 
industry.” 


Dr Knight states that work will begin on problems 
of citrus-fruit utilization at the bureau’s new labora¬ 
tory as soon as the buildings are completed and the 
equipment is installed, and that the first year’s work 
will center largely upon problems of grapefruit utili¬ 
zation The laboratory, he says, will study the com¬ 
position of different varieties of Texas grapefruit to 
learn what stage of maturity is most favorable for 
preservation Other studies will center upon utiliza¬ 
tion of waste from canneries and juice factories, and 
the feasibility of preparing grapefruit oil, pectin, 
nanngin and other valuable constituents from oil and 
waste material 

The assistance which similar laboratories of the De¬ 
partment of Agriculture have rendered citrus-fruit 
growers of California and Florida m solving problems 
of by-product disposal has led to the extension of this 
work to Texas, fruit growers of that state having 
made repeated requests for such aid Total plantings 
of citrus in Texas amount to approximately 6,650,000 
trees, of which about one half are in bearing This 
represents an acreage of about 90,000, with grape¬ 
fruit accounting for three fourths of the total 

PSYCHIATRIC EDUCATION 
In order to meet the growing demand for trained 
workers in psychiatry and mental hygiene the Na¬ 
tional Committee for Mental Hygiene has created a 
new division of psychiatric education, Dr C. M. 
Hmcks, director of the committee, has announced in 
a statement sent out by Science Servioe 
“The dearth of competent psychiatrists is becoming 
a major issue in human welfare,” a committee of the 
American Psychiatric Association, which has been 
studying the problem, has concluded 
“It is no longer merely a matter of overcrowded 
mental hospitals in which the patients receive but 
momentary attention from the mental specialists. We 
Are Confronted by a matter amounting to a national 
ettmigeney,” their report stated. 







Of the 160,000 physicians tn file United State* to¬ 
day, somewhat over 40,000 are specialists in the vaii- 
one branches of medicine. Of these only 1,600 are 
psychiatrists, or one in twenty-five. In other words, 
there are a hundred times as many doctors in physi¬ 
cal as m mental medicine, the committee pointed out 
Thu u out of all proportion to the magnitude of the 
problem of nervous and mental disease. Half of the 
hospital beds of the country are occupied by patients 
suffering from mental disease, and there are many 
more not in hospitals 

The new division of psychiatric education will cen¬ 
ter its work largely around the medical schools, with 
a view to attracting more medical students to this 
branch of medicine and to giving those who plan to 
engage in other specialties or in general medicine in¬ 
struction which will better equip them for dealing 
with such problems of mental health as will inevitably 
arise in their work 

The director of the division will be Dr Ralph A. 
Noble, of Sydney, Australia, and associated with him 
will be Dr Franklin G Ebaugh, director of the Colo¬ 
rado State Psychopathic Hospital 

THE NINTH INTERNATIONAL CONGRES8 
OF PURE AND APPLIED CHEMISTRY 

Thb Ninth International Congress of Pure and Ap¬ 
plied Chemistry is to be held under the patronage of 
the Government of the Spanish Republic m Madrid, 
from Apnl 3 to Apnl 10, 1932. It will be twenty 
years since such an international congress has been 
held, the eighth having met in Washington and New 
York in 1912 

According to a statement in Industrial and Engi¬ 
neering Chemistry, the National Council of the Span¬ 
ish Federation of Chemical Societies, upon which the 
Spanish Society of Chemistry and Physics, the So¬ 
ciety of Spanish Muting Engineers, the National 
Union of Chemical Experts, the Academy of Sci¬ 
ences, the Institute of Oceanography and the Na¬ 
tional Chamber of Chemical Industries are repre¬ 
sented, u the body which is affiliated with the Inter¬ 
national Union and which has the responsibility for 
the details of the congress. The honorary president 
is J. R Mourelo, vice-president of the Academy of 
Sciences and professor emeritus of the School of 
Arte, University of Madrid, the president, O Fer¬ 
nandez, professor of the University of Madrid, mem¬ 
ber of the Academy of Sciences, and dean of the 
Academy of Pharmacy; the general secretary, B, 
Mcdes, professor of the University of Madrid, and of 
the National Institute of Chemistry and Physics, as 
well as president of the Spanish Society of Chemistry 
and Physios. 

The rules which will govern the congress are in part 
as follows; 


I. The object of the Ninth Umfihail tk/agum 
of Pure and Applied OhoMfary n to further the 
progress of pure chemistry and all its applications, 
as well as to strengthen relations between chemists the 
world over 

II. Any person professing interest in any one or 
more of the objects of the oongress may enroll as 
a member 

III The membership of the Ninth International 
Congress of Chemistry shall be divided into three 
categories, vis : 

(а) Honorary Members All members of the Com¬ 
mittee of Honor and of Patronage, the official dele¬ 
gates of the Spanish government and of the govern¬ 
ments of other countries. 

(б) Supporting Members * All persons who indi¬ 
vidually (whether payment be made w joint accounts 
or in any other manner) pay the minimum amount 
of 260 gold pesetas 

(c) Active Members All who pay the general fee 
of 50 gold pesetas The application for membership 
shall vouch for the applicant’s agreement to all the 
rules and regulations of the congress. All members 
shall be entitled to recave all publications tn extenso, 
to take part in the sessions of the oongress and to 
receive copies of the daily newspaper whioh will be 
published, as well as a separate issue of aQ the sum¬ 
maries of the communications and documents refer¬ 
ring to the congress, including the final report on the 
proceedings Members shall also be entitled to at¬ 
tend the receptions and festivities in connection with 
the congress, unless otherwise indicated on the pro¬ 
gram, which will accompany the identification cards. 

IV Tickets at 15 gold pesetas each will be issued 
for ladies wishing to accompany the members of the 
congress They will be granted the same privileges 
as members except that they will not be allowed to 
take active part m the sessions, or receive publics* 
ti ons. 

V The eongrau will be divided into the following 
group*, each of which will have a section on jMMt 
and one on applied, chemistry; Group 1, physio*! sad 
theoretical chemistry; Group 2, inorganic chemistry; 
Group 3, organic chemistry; Group 4, analysed 
chemistry, Group 6, biological chemistry; Group 4 
teaching and economise. The executive committee if 
authorised to increase the number of eeettons as tie 
need of the oongress may demand. 

f 

TUB HENRY BURCHARD FINE HAU.QF 
MATHEMATICS 


Tax Henry Bnrehard Tine Hall of M«tlMM|S|fM 
was dedicated at Pnneeton Uaivenity on October 1 % 
The hell ha* been eseeted at e ooet of H>0^M% 
memory of the late Profess* Fln^ mho guMbCMMlI 
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4tapMfeettfcftf nfttiutaflti* fti Fxtttirtotf Univenity 
aftd mi for twenty yean dean of the department of 
eeteoOe. The money for the motion and an endow¬ 
ment of $160,000 for ita upkeep were given shortly 
after Dean Fine’s death in 1028 by the late Thomas 
D, Jones and his niece, Miss Gwethalyn Jones, of 
Chicago 

The new structure is in the southeastern portion of 
the campus, adjoining and connected with the Palmer 
Physical Laboratory It is built of red brick and 
limestone and was designed by Charles Z Klauder, 
of Philadelphia, in collegiate Gothic style to conform 
with neighboring campus buildings Overstuffed 
chairs and davenports take the place of chairs and 


dealt and the daaarooma an fitted out after the man¬ 
ner of private studies. 

Mathematical formulae have been used as decora-, 
tive motifs of the budding Designs on some of the 
windows include the Newtonian equation of gravita¬ 
tion, formulae of Einstein, two equations on the 
quantum theory, the five perfect solids and spheres 
and the three conic sections Over the fireplace in the 
common room is engraved a German quotation frum^ 
Einstein. 

Preceding the dedication, Professor Gilbert A. 
Bliss, of the University of Chicago, and Professor 
George D Btrkhoff, of Harvard University, read 
papers in one of the lecture rooms Both are former 
teachers at Princeton University 


SCIENTIFIC NOTES AND NEWS 


The corner-stone of the New York State Theodore 
Roosevelt Memorial at the American Museum of Nat¬ 
ural History was laid by Governor Franklin D 
Roosevelt on Ootober 27 

The Baly Medal of the Royal College of Physi¬ 
cians, which was awarded to Or. Walter Bradford 
Gannon, professor of physiology in the Harvard Med¬ 
ical School, will be presented to him in November, as 
announced by Lord Dawson of Penn at the annual 
Herman commemoration of the college on October 
18 The Harvoan oration waa delivered by Dr 
Robert Hutchison on “Harvey, the Man and His 
Methods: A Message for Us To-day ” 

In recognition of his research work in dental nutri¬ 
tion, Dr Percy R. Howe, professor of dental science 
u Harvard Medical School, director of the Forsyth 
Dental Infirmary and past president of the Amer¬ 
ican Dental Association, has been awarded the 1931 
Finchard medal presented by Dental Survey. 

Ax the forty-second annual meeting of the German 
Pediatric Society, Dr. Alfred F. Hess, of New York, 
and Dr Henry J. Ocntenberger, of Cleveland, were 
elected to honorary membership. 

A dtnnbb Si honor of Dr. Charles Warden Stiles 
mil be given at the Cosmos Club, Washington, on 
November 7. Dr, Stiles retired from active duty in 
the U. S. Pauls Health Service on October 1, after 
more than forty years of service in the government 

The first Joseph Henry Lecture under the auspices 
of th# Philosophical Sooiety of Washington was given 
at £m Cosmos Club, Washington, by President Joseph 

Agu e , of the Johns Hopkins University, on Octo- 
tynr&fc fib safajeet teas “Certain iepcete of Henry’s 
Fipspiempb on K bot re-Magactic Induction.'’ 



history of medicine at the Johns Hopkins Medical 
School, spoke on October 23 at the first of an annual 
senes of “Field Nights** to he held by the Univer¬ 
sity Club, of which he is president Dr Weleh, who 
recently returned from abroad, spoke on European 
medical and scientific congresses and celebrations, at 
several of which he was the principal speaker and 
guest of honor 

Da. T M. Broderick, for the past eleven years 
chief geologist of the Calumet and Heda Mining 
Company and previously assistant professor of geol¬ 
ogy at the University of Minnesota, has been ap¬ 
pointed research professor of geology at the Mich¬ 
igan College of Mining and Technology He retains 
his connection with the mining company, at the 
college be will devote most of his attention to in¬ 
vestigating the utilisation of low-grade non orsfk 
Further appointments are Dr. Irwin Roman, for¬ 
merly on the staff of Vanderbilt University k aad later 
mathematical physicist with the Geophysical Research 
Corporation, as assistant professor of mathematics 
and physics; Dr F A Rohrman, of Columbia Uni¬ 
versity, as assistant professor of chemical engineer, 
mg; E. W. Schilling, of Iowa State College, as as¬ 
sistant professor of electrical engineering; H. W. 
Riateen, of the University of Wisconsin, as assistant 
professor of mechamoal engineering, Dr L. W, East* 
wood, E. J. Townsend^ T. R Maki, William Garin 
and Lloyd Staples, aa instructors in various technical 
departments. 

Da.' Jakes A. Cbabtbeb, director of the div is ion of _ 
pwrimtaWe diseases in the Tennessee state department * 
of health, has been appointed assistant profeaaor ff <, ‘ 
ep ide m i o lo gy at the Johns Hopkins University fltfmjl 

of MMdne 

C 

Mm SL Hath wm Wanner, fomcriy iwntati 



494 


scimws 


You 74, No. XW< 


professor of chemistry at North Carolina College, 
Greensboro, N. C, is now professor of chemistry at 
Constantinople Woman’s College 

Dr Arthur J Mix, professor of botany at the 
University of Kansas, has been made head of the de¬ 
partment 

Dr. J H Hoskins, associate professor of botany 
at the University of Cincinnati, has been made chair¬ 
man of the department of botany 

Mr John T Sanford, curator of geology and pa¬ 
leontology of the Buffalo Museum of Science, has be¬ 
come instructor in geology at the University of 
Rochester 

Mr R W Sandjclin has been appointed instructor 
in the chemistry department, Georgia School of Tech¬ 
nology, Atlanta, Georgia 

The Medical Fellowship Board of the National Re¬ 
search Council, of which Dr G Carl Huber is chair¬ 
man, has made the following appointments of fellows 
in medicine for the year 1931-32 Louis B Laplace, 
Paul E Steiner, Phillips Thygeson and Cecil J Wat¬ 
son The spring meeting of the board will be held m 
the latter part of March, 1932, and applications to be 
considered at that time should be filed on or before 
February 15 

W Rudyerd Boulton, formerly a member of the 
staff of the Carnegie Museum of Pittsburgh, has been 
appointed assistant curator of birds in the depart¬ 
ment of zoology at the Field Museum of Natural 
History 

Dr Stanley IIaroourt Pkppard, formerly of New 
York, has been appointed director of the bureau of 
mental hygiene of the state department of health of 
Connecticut He succeeds Dr James L McCartney 

Mr R F Mehl, superintendent of the division of 
physical metallurgy of the Naval Research Laboratory 
in Washington, has been appointed assistant director 
of research and head of the physical science depart¬ 
ment of the American Rolling Mill Company, of 
Middletown, Ohio 

Roger W Truksdail, formerly assistant professor 
of chemistry m Pomona and Claremont Colleges, has 
resigned and established a consulting and research 
practice in biological and nutritional chemistry in Los 
Angeles 

Engineer Captain J. B Pulliblank has been ap¬ 
pointed a naval aide-de-camp to the King of England, 
from September 8, in succession to Engineer Captain 
R Beeman, who has been promoted to engineer rear- 
admiral 

Having reached the statutory age for retirement, 
Mr H A Hunt has retired from the position of 


meteorologist to (he Commonwealth of Australia* 
Mr. W* 8 Watt has been appointed his successor* 

Dr Lkriche, professor of clinical surgery at Stras¬ 
bourg University, has been appointed professor of 
external pathology of the medical faculty of the Uni¬ 
versity of Lyons 

Mr. Ben P Bole, Jr., Cleveland, Ohio, has re¬ 
turned from the Olympic Peninsula of Washington 
with more than 600 specimens of small North Amer¬ 
ican mammals and a 550-pound bear for the American 
Museum of Natural History He was accompanied by 
Mr Frank C Hibben, of the museum staff 

Professor Bernhard Nookt, formerly director of 
the Tropical Institute at Hamburg, has gone to Brazil 
to study leprosy, at the request of the League of 
Nations. 

Dr Hiluar 0dum, of the Geological Survey of 
Denmark, Copenhagen, has been in Washington 
studying Eocene and Upper Cretaceous fossils at the 
National Museum and the organization and methods 
of the ground water division of the Geological Sur¬ 
vey 

Dr. J F van Behmelen, professor emeritus in 
zoology at the University of Groningen, Holland, ar¬ 
rived in New York on October 20 He will give a 
senes of lectures in Boston. 

Dr C B Bridges, of the Carnegie Institution of 
Washington, working at the California Institute of 
Technology, gave an address on “Genie Balance and 
Related Problems” at a meeting of the Genetioal So¬ 
ciety, London 

Dr. Alfred V Kidder gave a lecture at the Car¬ 
negie Institution of Washington on October 27 on 
“The Survey of Yucatan, a Cooperative Study of the 
Maya Indians, Ancient and Modern ” 

Dr Arnold Gebell, of Yale University, has de¬ 
livered a lecture on “The Psychology of Growth,” 
illustrated with motion pictures, at the New School 
for Social Research Dr. Joseph Jastrow introduced 
the speaker 

On October 15 and 16, three lectures were delivered 
at the University of Michigan by Professor R Wolte- 
reck, of the University of Leipzig The titles were 
as follows “Genetics and the Biology of Lakes and 
Islands”, “Present State of the Marne and Fresh¬ 
water Biology in Europe”, “Stratification, Movement 
and the Shape of Pelagic Cladoeera” 

The following illustrated popular lectures on as¬ 
tronomy are being given at Los Angeles, under the 
auspices of the Astronomical Society of the Padfle 
and the Mount Wilson Observatory of (he Carnegie 
Institution of Washington: November 20, “WMfc 
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Happens in Sun Spots f” Or. Henry Homs Bussell, 
of Prineeton University; December 18, "The System 
of the Stars,” Dr Joel Stebbins, of the University 
of Wisconsin, January 6, "The Size of the Uni¬ 
verse,” Dr Willem de Sitter, of the University of 
Leyden, February 19, "The Stars about Us,” Dr 
Frederick H Seares, of the Mount Wilson Observa¬ 
tory, March 18, "What Astronomy has Done for the 
World,” Dr Russell Tracy Crawford, of the Uni¬ 
versity of California, Apnl 15, "Mars,” Dr Mars 
F. Baumgardt, of the Southern California Academy 
of Sciences 

The recently formed section of hydrology of the 
American Geophysical Union announces the organiza¬ 
tion of a committee on the hydrology of glaciers, 
composed of the following men Dr Stephen R 
Capps, senior geologist, Alaska branch, U S Geolog¬ 
ical Suney, Dr Harry Fielding Reid, professor emer¬ 
itus of dynamic geology, Johns Ilopkins University, 
G L Parker, district engineer, water resources branch, 
U S Geological Survey, Carl P Richards, chairman 
of the research committee of the Mazamas, Portland, 
Oregon, R H Sargent, senior topographic engineer, 
Alaska branch, U S Geological Survey, Dr Wallace 
R Atwood, assistant, branch of research and educa¬ 
tion, National Park Service, Francois E Matthes, 
senior geologist, section of glacial geology, U S Geo¬ 
logical Survey, chairman The functions of the com¬ 
mittee correspond in general to those of the Glacier 
Commission appointed by the section of scientific hy¬ 
drology of the International Geodetic and Geophysi¬ 
cal Union m Europe and will consist principally in 
securing systematic records of the annual variations 
of American glaciers 

The Botanical Society of New Orleans held its first 
meeting of the season of 1931-32 on October 20 Dr 
Robert Glenk, curator of the Louisiana State Mu¬ 
seum, presented a paper on "Some Facts about Per¬ 
fume-yielding Plants,” illustrating his discussion with 
slides and with a selected set of specimens of the raw 
materials representing the basic perfume types The 
ensuing business meeting dealt principally with the 


program for the coming year and with plans for the 
coming New Orleans meeting of the American Asso¬ 
ciation for the Advancement of Science 

The will of the late Senator Dwight Whitney Mor¬ 
row contains the following provisions (e) To the 
trustees of Amherst College, a body corporate estab¬ 
lished by law in the Commonwealth of Massachusetts, 
two hundred thousand dollars ($200,000) Without 
limiting such trustees 1 discretion in their use of this 
absolute bequest, I here mention my preference that 
this bequest be added to the general endowment of 
the college, the income to be applied to the mainte¬ 
nance and, if possible, to the increase of professors 1 
salaries at such college, (f) To the trustees of Smith 
College, a corporation established by law in the Com¬ 
monwealth of Massachusetts, two hundred thousand 
dollars ($200,000), to be part of the endowment funds 
of such college, (g) To the Smithsonian Institution, 
city of Washington, D C, one hundred thousand dol¬ 
lars ($100,000), to be part of its endowment funds, 
‘(h) To the trustees of Columbia University m the 
city of New York, fifty thousand dollars ($50,000), 
to constitute a fund, the income of which is to be 
applied, from time to tune, to the uses and purposes 
of its School of Law, (i) To the Union Theological 
Seminary in the city of New York, fifty thousand 
dollars ($50,000), to be part of its endowment funds 

Seven members of the privately financed explora¬ 
tion and filming expedition to Colombia and Ecuador, 
known as the Latin-American Expedition, Inc, sailed 
on September 26 for Panama on the Grace liner 
Santa Marta, for seven months 1 intensive research, 
with Dr Matthew W Stirling, of the Smithsonian 
Institution, as chief of the scientific division Dr. 
Stirling is to conduct an investigation at the head¬ 
waters of the Magdalena River of the ancient mono¬ 
liths, which he believes may furnish a clue to the 
riddle of the migration of the early peoples in the 
Western Hemisphere It is also planned to explore 
the Napo River in Ecuador and to study the habits 
of the Jivarro Indians, who are known as bead 
hunters 


DISCUSSION 


COURSES ON THE HISTORY OP PHYSICS IN 
AMERICAN COLLEGES AND 
UNIVERSITIES 1 

In 1921 a survey was made of the instruction be¬ 
ing given in the history of the sciences in American 
colleges and universities.* Information was gathered 

■*Rsad before the Ohio Academy of Science, April 4, 


by means of questionnaires that had been sent to 
about four hundred institutions and it was found that 
there was considerable interest in the historical de¬ 
velopment of the various branchee of science. There 
were numerous replies expressing the hope that there 
would be a further expansion of this field of study 

•B. H Johnson, “The Present Statu, of the History 
of Science in American Colleges and Unlveniilao.*’ 
Sonswjx, u*s., LVIi pp 586-eeS. Dceember 16, lttL 




During the decade that now hm elapmd, college 
curricula in general bare undaigoae gnat changes, 
and there have appeared many publieations dealing 
directly with the history of science* Hence it has 
seemed desirable to make a new survey The present 
report—dealing only with instruction m the history 
of physics—is but a part of the yet unfinished study 
which is to include all of the various branches of 
science now being taught in American colleges. 

This new investigation has been earned out along 
lines wholly different from those followed m the study 
of 1021. Only the regular college publications such 
as catalogues, special bulletins and course lists have 
been consulted It was felt that this procedure, while 
imperfect, would eliminate many of the defects in¬ 
herent in the questionnaire method 

To date the curricula of 320 of the colleges and 
universities in the United States have been examined. 
This number includes the majority of the stronger 
institutions regardless of the nature of their support, 
whether state, denominational, non-sectarian or pri¬ 
vate, also coeducational institutions and those for 
men or women only They have a wide geographic 
distribution Of this number, 61 are now offering 
courses on the history of physics as regular, credited 
units in the curriculum, and there is no indication 
that in any of these institutions this type of eoune 
is being given as anything but & serious and worth¬ 
while study A little more than half of these 61 in¬ 
stitutions are east of the Mississippi River, while 70 
per cent are north of the latitude of that imaginary 
dividing line associated with the names of Mason and 
Dixon. Of the southern group, 30 per cent are in 
California. In other words, the northern states and 
California offer four-fifths of the courses on the his¬ 
tory of physics now available m the United States. 
Naturally, coeducational institutions predominate, 
making 72 5 per cent of the total, while men’s and 
women’s colleges amount to 7 9 and 19 6 per cent., 
respectively. 

Of the 51 institutions considered here, 39 are offer¬ 
ing courses strictly limited to the history of physios, 
while the other 12 give a small part of the time to 
allied subjects or pedagogic procedures 13 of the 
purely physics courses deal with selected, special 
topics, such as the development and influence of out¬ 
standing theories, eg, the wave theory of light or 
the rise of the 19th century ideas of the conservation 
of matter and energy While the majonty of 
courses include surveys of the growth of physical 
science from the earliest tunes, there are a few that 
deal with the developments of the past twenty-five 
or fifty years only, taking them up in such a corn 
neeted, chronological order as to warrant classifica¬ 
tion as historical. 

The forms of instruction differ widely. Probably 


few teachers of physics hats taannd numb about the 
origins of their seienoe u&td after they have passed 
through their own college training period. Only 
after becoming specialists have they found time to 
look back over the field they have entered Conse¬ 
quently each will develop his own best method of 
approach in teaching the history of physics. It is 
not an easy subject to handle adequately, but the 
task has been lightened somewhat by the appearance * 
during the past few years of several special text¬ 
books, and the number of classic papers available 
has been increased by numerous reprints and the 
publication of photographic copies of the originals. 

In nearly all of the courses examined, the lecture 
method is prominent Next come the use of a tot- 
book, and in order of frequency, assigned reading of 
outside sources and class reports with discussions* 

In several mtitutions classical experiments are re¬ 
peated as class demonstrations, and in at least one 
university the students themselves ore required to 
prepare and deliver part of the lectures 

The question of prerequisite subjects is of impor¬ 
tance In a few institutions no requirements are 
made, but m the majority of eases, one or even two 
yearn of college physics are required for admission 
to classes in the history of physics Some of the 
better schools even go further than this, and admit 
only seniors or graduate students m physics 

It has not been possible to determine the mathe¬ 
matical prerequisites definitely, but a number of col¬ 
leges do require the calculus. Of course this require¬ 
ment would be met automatically by all students 
qualifying where advanced physics courses are de¬ 
manded 

In practically every case the history of physics is 
given on the same basis as any other advanced 
physics elective, i during one or two semesters and 
receiving from two to four credits towards gradua¬ 
tion. 

Probably all physios teachers introduce many tapk* 
in their regular lecture discussion in their historic 
sequence Some of the mow reeent college phyak* 
teste emphasise this histone form of presentation 
of .object-matter, because their authors feel theft it 
has gnat appeal and cultural Talus for the general 
student, while it supplies a highly desirable back¬ 
ground for the specialist. 

Reference was made above to the indkatioas d a 
growing interest in the history of Seienoe. German 
scholars here appreciated the value of this fUftdof 
study for many years. Only reeeotly bee thaw been 
any very serious attention given to it ha fanariwiv. 
Bat new it is growing and attracting n otic e >Vn»i 
Recently I woeived a letter from a lsetqnr at Oh 
University of London asking about the famBkgjte* 
sedan in this oeartry. it abo und tm flrifgl * 
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ifl-ity* fall, -that nhahtf have a genuine 

appreciation of the talne of the study of the history 
of the physical sciences, and, second, a recognition of 
American activity in this same field. Present indica¬ 
tions are that the study of this phase of the growth 
of civilization soon will win an important place in 
the curriculum of the American college 

E. H. Johnson 

Kenton Column 

A NEW ELM DI8EASE 
Arran the identification of the Dutch elm disease 
in Ohio, during the summer of 1030, some 300 speci¬ 
mens of diseased elm trees were collected or received 
from correspondents, examined and the fungi in them 
isolated m cultures at the Dutch elm disease labora¬ 
tory operated by the Ohio Agricultural Experiment 
Station and the division of forest pathology, Bureau 
of Plant Industry, at Wooster, Ohio In these cul¬ 
tures it was found that a certain fungus was present 
m a little over ten per cent of the oases The past 
history and tho condition at that tune of several of 
the trees from which this fungus was isolated indi¬ 
cated that they were probably parasitized, some dying 
entirely dunng the summer of 1030 and others losing 
port of their tops. On the strength of these observa¬ 
tions, soon after growth began this spring, fourteen 
young elms were inoculated with the fnngus 
About a month after inoculation, symptoms of dis¬ 
ease appeared on seven trees Drooping and wilting 
of the leaves, preceded or accompanied m most cases 
by a distinct yellowing was first noted In a short 
time most of the leaves dropped although some leaves 
turned brown and remained on the twigs for more 
than a month. The diseased twigs and branches died 
as well as the main trunk above the point of inocula¬ 
tion A blackening of the bark, which in a few eases 
extended directly np the trunk from the point of 
inoculation, was noted on some trees. Apparently the 
disease made more rapid progress upward than down¬ 
ward, since the branches below the point of inocula¬ 
tion with a few exceptions remained healthy Tho 
entire top of one tree, inoculated at the bone, died. 

A brown discoloration of the cambium and current 
t growth of sapwood was evident when cross-sections 
cl the diseased branches were examined. The stain- 
ing in the i no cu l ated trace wee more uniform and 
Mmewhat more diffused Qua that found in trees 
■Ahetad with either the Dutch elm disease or Verticil- 
litm wilt. However, the discoloration in come coses 
nmmhted that of the two latter dmeoeee markedly. 

She- fungus wax reieoUrted from the inoculated die- 
*"Md trass but from inoculated trace which did 
4fl{t develop the disease, although attempt! were made 
*>’*> th 'OMt tom rwiminefi haohfcy. 
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from plantings of di s ease d wood at a white, cottony 
colony of aerial mycelium Later it becomes light 
brown. But one type of spore has been noted in the 
cultures. They are hyaline, generally elliptic, al¬ 
though the shape is variable, and in most eases eon- 
tain one or two oil drops. The average sue of SO 
spores was 1.9 x 4.5 microns Occasionally a group 
of spores loosely bound together in a small head and 
borne on the end of a short conidiopbore was found. 
For this reason the fungus » tentatively referred to 
Cephalosponnm. No difficulty is experienced in dis¬ 
tinguishing this fungus from Grapkium ulmt Schwarz 
Although the spores are about the same size, the type 
of growth of the colony, its color, and the relatively 
scant spore production differentiate it from the or¬ 
ganism causing the Dutch dm disease 

The fungus was cultured from specimens sent to 
the Dutch Elm Laboratory from Iowa, Missouri, New 
York and Washington, D C, as well as from various 
localities in Ohio A more detailed study of the dis¬ 
ease and the fungus is in progress 

Cubtis Mat 

Ohio Agricultural Experiment Station, 

Wooster, Ohio 

THE GALL BLADDERS OF CHICK8 IN A 
VITAMIN D DEFICIENT CONDITION 1 

Several tunes during the past few years we have 
noted in this laboratory that the gall bladders of 
chicks in a vitamin D deficient condition appeared to 
be larger than those of chicks of the some age bat 
receiving on adequate supply of tins vitamin. 

Recently there was an opportunity to make quanti¬ 
tative observations of the gall bladdera of two groups 
of chicks which had been on on experiment from 
batching until nme weeks of age Both groups re¬ 
ceived the same basal ration, which was deficient in 
vitamin D Far Group 1, 1 per cent of cod-liver 
oil was incorporated in the ration, bat Group 2 sub¬ 
sisted on the bas a l ration only When the chicks were 
killed at nine weeks of age leg weakness woe quite 
marked in the latter group, whereas the former wee 
normal. The average weight of the gall Madden of 
Group 1 (ample vitamin D) was 057 gm (PE.A 
004) and that of those of Group 2, 127 gm 
(PJB. &0JL2). When the probable error of the dif¬ 
ference between the two mesne is calculated and com¬ 
pared with the difference, a high degree of significance > 
is obtained. Although accurate measurement of the 
volume of bile from the two sets of Madden wed 
not feasible, the volume in the ease of the deflated 
chicks w«c markedly huger than that of the nemutf 
chicka, U is significant that although the ovpkfe ' 

cf the New Jemy Agrtatiteel. 
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body weight of the vitamin D deficient group is ap¬ 
proximately 60 per cent of that of the normal group, 
the average weight of the gall bladders of the former 
is slightly more than twice that of the latter. 

Whether the enlarged gall bladder 4 s characteristic 


of the vitamin D deficient condition or whether it is 
found in chicks deprived of other dietary factors is 


11 ' 10 B Walter C Russell 

Donald F Chichester 
Department or Agricultural 
Biochemistry 
New Jersey Agricultural 
Experiment Station 


A TREMATODE FROM THE CLOACA 
OF THE GULL 

Recent experiments at the Marine Biological Labo¬ 
ratory, Woods Hole, Massachusetts, have shown that 
the oyster drill, Urosalpmx cmereus, is the snail host 
of Parorchis avitus (Linton 1014),* the adult trema- 
tode having been originally described from the hemng 
gull, Laws argent at us The cercana was found by 

Stunkard in the summer of 1930 and a complete 
description of it has been submitted for publication 
On account of the resemblance of this larva to Cer¬ 
cana purpurae 2 which has been reported by Lebour 
and Elmbirst 8 to be the cercana of Parorchis acanthus 
(Nicoll ), 4 it was suggested that the present species 
might be the cercana of Parorchis avitus 
Most of the larvae encyst on the bottom of the dish 
within forty-eight hours after escaping from the snail 
They have not been found to encyst in the mantle of 
Mytilus edultSy as reported by Lebour and Elmhirst 
for the cereanae of Parorchis acanthus This gives 
another specific difference between Parorchis avttus 


and Parorchis acanthus. The cysts were fed to tern 
nestlings which were brought into the laboratory 
shortly after hatching. Twelve flukes were obtained 
from the cloaca of a single bird which wag killed ten 
days after the infestation was established. Although 
the worms recovered were not sexually mature, they 
were readily identified as Parorchis avitus, and this 
identification has been confirmed by Dr Edwin Lin¬ 
ton Experiments are now being made in order to 
obtain mature worms and to complete the life history 
by infesting the snail A detailed account of this 
work will appear at a later date 

Raymond M Cable 
Horace W Stunkard 

New York University 

HYBRID WORDS 

“Shapometeb” is a good expressive word, and 
Messrs Tester and Bell are to be commended for 
disregarding pedantic conventions to secure a good 
word that suits their purpose If such words are 
“obvious hybrids, interdicted by good usage,” as stated 
by Mr Dayton in the issue of June 26 (73 704), it 
is time for scientists, who live in the present and face 
the future, to change the usage Our language con¬ 
tains far too many words like “morphozneter” or 
“psephometer” formed with undue consideration of a 
dead language and too little consideration of the needs 
of a living language and a progressive people The 
English language would be m better shape if some 
people knew less Greek and Latin 

G S. Fraps 

Chtey Division or Chemistry, 

Texas Agricultural Experiment 
Station 


REPORTS 


GRAVITATIONAL AND ELECTROMAGNETIC 
FIELDS 

Professor Albert Einstein has recently com¬ 
pleted a part of his work (m collaboration with Dr 
Walter Mayer) on the “Unitary Theory of Gravita¬ 
tion and Electricity” It will be published in the 
near future probably m Pasadena in connection with 
Professor Einstein’s investigations of last winter 
Meanwhile Professor Einstein has prepared a pre¬ 
liminary announcement for the Josiah Macy, Jr., 
Foundation, under a grant from which the work was 
done The statement was prepared by Professor Em- 

iProc V 8 Nat. Hits, 40 551-555, 1914 

* Trans Nat Hist 8oc. t Newcastle, n s, 1 437-454, 
1907 

11 Jour Mar . Biol. Ass 9 n, Plymouth, n i, 12 629-832, 
1922 

a Quart Jour. Mic 8ci 51s 845-355, 1907. 


stem in German, and the publication in English has 
been authorised by him. It reads * 

Ever since the formulation of the general relativity 
theory in 1915, it has been the persistent effort of 
theoreticians to reduce the laws of the gravitational and 
electromagnetic fields to a single basis It could not bo 
believed that these fields correspond to two spatial struc¬ 
tures which have no conceptual relation to each other. 
Thus arose the theories of Weyl and Eddington, which, 
however, have been abandoned by their authors, the 
theory of Kaluza and also the theory of distant paral¬ 
lelism After we both had worked more than a year 
on the further development of the last theory, we 
reached the conclusion that we were striving in the wrong 
direction and that the theory of Kaluza, while not ac¬ 
ceptable, was nevertheless nearer the truth than the etWr 
theoretical approaches. / 

Estate's theory rests on the assumption that 
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physical space-time conthramn is five dimensional (in 
stead of, as formerly, four dimensional) in which the 
empiric four-dimensionality of the physical continuum 
can be accounted for by the hypothesis that the physical 
variables are independent of the coordinate x5 By 
postulating a Riemann metric in five dimensions, Kaluga 
reaches Held laws which agree in first approximation 
with the known field laws of gravitation and electric it j 

Among the considerations which question this theory 
stands in the first place It is anomalous to replace the 
four dimensional continuum by a five dimensional one 
and then subsequently to tie up artificially one of these 
five dimensions in order to account for the fact that it 
does not manifest itself 

We have succeeded m formulating a theory winch for 
mally approximates Kaluga's theory without being ex 
posed to the objection just stated This is accomplished 
by the introduction of an entirely now mathematical con 
cept which may be described as follows 

Until now it has boon believed that one can introduce 
into a space of n dimensions only vectors or vector fields 
of which the number of components agrees with the num 


her of dimensions of that space. It appears, however, 
that this restriction is not necessary It has its origin 
in the “anschauhehe” significance of those vectors re¬ 
sponsible for the formulation of the vector eoncept We 
have been successful in introducing into space R„ of n 
dimensions, vectors a*(i = 1 m) of m components and 
in deriving a calculus of such voctors and tensors which 
is essentially no more complicated than the well-known 
absolute calculus 

Our theory arises quite readily from consideration of 
five-vectors (five components) in the four-dimensional 
continuum There follows from that a ‘ * five-curvature 9 9 
of space which is analogous to the Riemanman curvature, 
and which bears a similar relationship to the laws of 
the unitary field that the Riemannian curvature does to 
the relativistic equations of the gravitational field alone 

This theory does not yet contain the conclusions of the 
quantum theory It furnishes, however, clues to a 
natural development, from which we may anticipate fur¬ 
ther results in this direction In any event, the results 
thus far obtained represent a definitive advance in knowl¬ 
edge of the structure of physical space 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PROTECTIVE COATINGS FOR MINERAL 
AND ROCK SPECIMENS 1 

A large number of density determinations are 
made in this laboratory on rock specimens, many of 
which are very porous and some quite friable The 
method used was described by Gealy 2 and consists of 
measuring the volume of the specimen by noting the 
displacement of mercury in a Russell tube, the weight 
of the mass and the volume of the grams In 19*20, 
Melcher 8 described a method for determining pore 
space of oil and gas sands in which he coated the 
specimens with paraffin to prevent loss of material 
and penetration of the immersion liquid The amount 
and volume and density of this paraffin had to be 
determined and account taken of these factors in com¬ 
puting the pore space of the sand. Furthermore, 
great care had to be exercised in the application of 
the paraffin to keep it from penetrating too deeply 
into the specimen and to prevent or eliminate air 
bubbles m the paraffin itself which would vitiate vol¬ 
ume measurements. Gealy substituted mercury for 
**etylen* tetrachloride in the Russell apparatus in 
<*dar to eliminate the use of paraffin. However, it 
was found that even mercury has a tendency to pene- 

t Published by permission of The Gulf Companies 
,JjV* B* Gealy, Bull Amer Assoc Pet Geol, Vol. XIII, 
***** Part 1, p. 677. 

A-Mefeher, Trans. Amer, Inst, Min, Met, Eng, 
V& LXV, p, 469, 


trate the very large pores of a rock and often errone¬ 
ous volume measurements were obtained 

This difficulty has now been overcome by the use 
of a new protective coating consisting of a solution 
of ordinary photographic film in butyl acetate The 
emulsion is thoroughly cleaned off of used film by 
digestion in hydrochloric acid Just enough butyl 
acetate is used to cover the film and it is set aside 
m a closed vessel to dissolve Solution takes place 
quite slowly It is necessary to filter, using a suction 
filter, to obtain a product that is free from strings 
When applying the coating of film scrap to a specimen 
it may be diluted with acetone if necessary The 
solvent evaporates very rapidly and seems to leave a 
plug of film m the outer pores that effectually pre¬ 
vents penetration of a non-solvent liquid No readily 
discernible coating is left on the specimen By trial 
it has been shown that the volume of the coating can 
be ignored for all practical purposes since it affects 
the percentage pore Bpace volume only in the third 
decimal place 

Another very important and possibly extensive use 
for film scrap solution, once it is known to scientific 
men, is w the preservation of museum specimens. A 
specimen of sandstone that was so fnable it could 
not be touched without considerable loss of material 
was covered with film scrap applied with a camel’s 
hair brush. In a few moments it was dry and in 
appearance the coated specimen could not be distin¬ 
guished from an uneoated one. However, it can now 
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be bandied with moderate care and no sand grams 
are knocked off in the handling Likewise very fissile 
shale specimens have been preserved en masse for 
laboratory hand specimens. 

Robert W Clark 

Gulf Research Laboratory, 

Pittsburgh, Pa 

A SHORT METHOD FOR THE PREPARATION 
OF ANIMAL TISSUES FOR STAINING 
Cut the tissue in pieces from two to four milli¬ 
meters in thickness Drop these in some ten per cent 
formalin solution and heat to boiling Transfer them 
to acetone for dehydration and leave them m this 
liquid for one hour, during which time the acetone 
should be poured off and renewed with fresh material 
two or three times The dish should be covered and 
put m the paraffine oven, as diffusion takes place 
more rapidly at the higher temperature Remove the 
tissue from the acetone and drop it into a container 


of melted paraffine. Leave this u the oven for one 
hour. 

Embed, mount on block and out in the usual man¬ 
ner Smear the slides lightly with Mayer’s albumen, 
float the sections over this on a drop of water, warm 
gently to expand them and dram off the excess 

Lay the slides out flat m the paraffine oven At 
the end of one hour remove them After they have 
cooled, put them m xylol to dissolve the paraffine 
and proceed in the usual way to atom and finish 
them 

Excellent slides have been made by this method. 
If quicker results are desired, cut the tissue in smaller 
pieces If larger pieces must be used, allow more 
time for the infiltration of acetone and paraffine 

Paul W Bowman 

The George Wamunoton University 

Mark N Linch 

Columbia Hospital, Washington, D C 


SPECIAL ARTICLES 


FURTHER EXPERIMENTS ON CORTICO- 
ADRENAL EXTRACT ITS EFFICACY 
BY MOUTH 

A rapidly accumulating mass of evidence indicates 
that extracts of the adrenal cortex which have re¬ 
cently been developed are markedly potent in both 
experimental and clinical cases of adrenal insuffi¬ 
ciency The methods of Hartman and his associates 1 * 
and Swingle and Pfiffner 3 have been widely used In 
experiments reported from this laboratory full sup¬ 
port has been given to the observations of the Prince¬ 
ton workers We have employed a slightly modified 
Swingle-Pfiffner technique as described 3 
Cortico-adrenal extract maintains completely 
adrenalettomizcd animals in good health for indefi¬ 
nitely long periods It readily abolishes the severe 
symptoms of adrenal insufficiency when allowed to 
develop, and concurrently restores the blood sugar 
and non-protein nitrogen levels to normal 

Augmentation of the blood sugar to the normal 
value occurs in adrenalcctomized cats showing symp¬ 
toms within one to three hours after the extract is 
given The increase is approximately proportional 
to the amount of the material injected, it is produced 
consistently and repeatedly when potent extracts are 
used We have observed the effeet at least five tunes 
within about ten days in the same adrenalectomized 

fl-Tiinnql 

i P A Hartman, X A Brownell and W E Hartman, 
Amer J Physiol, 95 070, 1930 

* W W Swingle and J J. Pfiffner, Amer . J Physiol, 
96: 153, 1931 

3 8. W Bntton and H Silvfette, ScncNOX, 73 * p 322, 
March 20, 1931, Ibid, p. 873, April 3, 1931; Amer. J . 
Physiol , 97 


Cats with scvcic symptoms of adrenal insufficiency 
invariably show low blood sugar values In over 
thirty cases in our experience, cortico-adrenal extract 
has raised the sugar percentage to within normal 
limits or higher Notable increments in blood sugar 
also occur in unoperated cats, particularly if young 
animals are used. Biological assay of the extract 
based on the observed blood sugar effects is suggested 
from these results* 

The decreases in blood non-protein nitrogen, follow¬ 
ing extract injection, have not been so characteristic 
in our experiments They usually occur more slowly 
than the glycemie changes, and sometimes are long 
delayed These differences are possibly referable to 
the renAl condition (damage?) w the different ani¬ 
mals, and also to the fluid content of the tissues In 
some cases there is considerable nnnation following 
extract administration 

Intrapentone&l injections of pituitnn, ephednne 
and ergotamme solutions, known to influence the 
blood sugar in insulin hyperglycemia and other con¬ 
ditions, do not affect significantly (he low blood sugar 
levels or the symptoms of adrenal insufficiency 

The administration of cortico-adrenal extract has 
been tested by mouth in a senes of animals The 
large doses which were found to be necessary, and 
the relatively small supplies of the extract available, 
as well as the considerable expense of the material, 
has somewhat curtailed our observations Cats have 
been kept alive by oral treatment, however, for tape 
weeks after severe symptoms (convulsion*) o t ate* 
nal insufficiency became evident. Death rapidly M* 

«S W, Britton and H. fillvette, Amer, /. JP«***&»& 
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lowed withdrawal of the extract Complete recovery 
from the convulsions which usually immediately pre¬ 
ceded death was readily brought about, in several 
cases in the same animal. 

The low blood sugar, high non-protein nitrogen 
and increased blood cell volume are restored to 
within normal limits when the extract is given by 
mouth All the effects which were produced by oral 
administration were in keeping, indeed, with those 
which resulted from intrapentoneal injection of the 
material Approximately three to flvo times the 
intrapentoneal dosage was necessary to produce com¬ 
parable results It is definitely dear from the experi¬ 
ments, however, that the effective hormone of the 
adrenal cortex is not wholly if at all destroyed in its 
passage through the gastro-intestmal mucous mem¬ 
brane 

Numerous attempts to maintain the lives of adre- 
nalectomized cats by feeding whole and demeduHated 
adrenal glands have not to date been successful The 
animals do not readily eat the glandular tissue, if 
they are forcibly fed, vomiting often follows 

Adrenalin given by mouth in similar concentration 
to that present in the cortical extract which was 
used had no noteworthy influence on adrenal insuffi¬ 
ciency Glucose solutions given orally were also 
without significant effect 

The development of a method by which potent 
extracts of the adrenal cortex can be consistently 
produced suggested that tests of extracts of othei 
tissues be made Knowledge that specific chemical 
agents or hormones may be separated from widely 
different body tissues, and also that certain charac¬ 
teristics of the adrenal cortex find a resemblance in 
other extra-adrenal tissues (e g, the brain and 
testes), gave some hope of success in these experi¬ 
ments Extracts were made of the following tissues 
testes, brain, liver, spleen, and heart muscle The 
method of preparation of these extracts was in all 
details similar to that used concurrently in making 
potent preparations of the adrenal cortex When the 
tissue extracts were tested on adrenalectomized cats 
showing different degrees of adrenal insufficiency, 
however, the results were in all cases wholly negative 
No effects were observed on the muscular weakness 
or other symptoms, or on the length of survival 
after operation 

In a recent report 8 the striking influence of cortico- 
adrenal extract, in bringing about precocious sexual 
maturation in rats, has been pointed out Main¬ 
tenance of the lives of adrenalectomized animals and 
the effects on sexual maturity—two apparently 
widely-separated functions—which are brought about 

Corey and & W. Britton, Boixnur, 74 101-102, 
84, Iftl, 


by eortico^adrenal extract indicate the presence in 
the material of two distinct chemical agents or hor¬ 
mones. 

It is suggested that the primary action of the life- * 
preserving hormone of the adrenal cortex, which is 
effective m conditions of adrenal insufficiency, is con¬ 
cerned with preservation of the normal carbohydrate 
balance in the body 

Observation that animals from which the adrenal 
glands have been completely removed may be kept 
alive with extracts of the cortex indicate the dis¬ 
pensability but not the inutility of adrenal medullary 
secretion 

Summary 

Increase of the blood sugar which invariably fol¬ 
lows administration of oortico-adrenal extract to 
adrenalectomized cats with symptoms of insufficiency 
is a reliable index of potency and affords a means 
of bio-assay of the material 
Cortico-adrenal extract is effective when given by 
mouth The lives of adrenalectomized animals are 
prolonged and all the signs and symptoms of severe 
insufficiency are rapidly abolished by oral adminis¬ 
tration of large doses of the extract 
Extracts which have been prepared similarly to 
portico-adrenal extract from many different (extra¬ 
adrenal) body tissues have no influence on the symp¬ 
toms of adrenal insufficiency 
The existence of two hormones in oortico-adrenal 
extract is postulated 

S W Britton 
H Silvette* 

University of Virginia 

VARVED CLAY IN HOLMES COUNTY, OHIO* 
In the course of field study of the glacial geology 
of Holmes County, Ohio, several deposits of layered 
glacial clay and silt have been discovered 
Holmes County is in northeast central Ohio The 
region is one of maturely dissected upper Mississip¬ 
pi (Waverley) and Lower Pennsylvania (Pottsville 
and Allegheny) horizontal sediments The usual re¬ 
lief is about 300 feet The Late Wisconsin dnft 
border crosses the county m a genera] east-west 
direction, except in the eastern portion, where the 
glacial boundary trends northeast-southwest The 
farthest extent of the Late Wisconsin ice sheet is 
not well marked by a terminal moraine, except m 
some of the valleys which have their courses across 
the glacial boundary 

8 W T Porter Fellow in Physiology. 

Grataful acknowledgement is made of aid received in 
the above investigations from the Grants-in Aid Com¬ 
mittee of the National Research Council 
* Published by permission of the Director, Geological 
Survey of Ohio* 
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Evidence is accumulating to show that the ice front 
retreated unevenly lee remained in the valleys for 
some time after it had melted from the hilltops Such 
a condition was favorable for the formation of tem¬ 
porary lakes, not only in northward flowing valleys, 
but also in valleys flowing southward 

One of the lake deposits made up in part of varved 
elay is m southwestern Paint Township, in northeast¬ 
ern Holmes County, in the upper end of the valley 
of Middle Fork of Sugar Creek. 2 A well marked flat, 
now somewhat dissected by gullies to a depth of About 
20 feet, is present on either side of the Mt Hope- 
Winesburg road, two miles east of the flrst named 
village The top of the terrace is approximately 
1,110 feet above tide. A section of the material at 
the top of the terrace, measured m a newly excavated 
road-bank two miles east of Mt Hope shows the fol¬ 
lowing 

Ft In 

Fine gravel 8 0 

Sand 0 10 

Bond and elay layers, fairly even, each 

layer about } to 1 inch thick 6 0 

A short distance to the northwest, along a side 
road, about 10 feet lower than the deposits above, 
layered material resembling varved clay is present. 
It consists of evenly bedded sand layers about i mch 
thick and layers of soft, soapy, bluish gray clay from 
1 to li inches thick The clay layers contain thin 
streaks of sand about 1/64 inch in thickness The 
day layers can be separated along the thin sand 
partings 

Another deposit of layered clay was laid down in 
the southwestern part of Section Four, the southeast 
corner of Section Five and the northern part of Sec¬ 
tion Nine, Salt Creek Township, in the head of the 
valley of a small stream flowing southwest to Martins 
Creek 8 This deposit is cut by the stream The area 
is covered by irregular deposits of sand and gravel, 
giving a hummocky expression to the valley filling 
The gravel and sand were probably washed into the 
lake after the deposition of the underlying elay and 
deposited around ice blocks Along the road in cen¬ 
tral northern Section Nine, 20 feet of varved material 
is exposed It consists of horizontal layers of clay 
and fine Band. The clay layers vary m thickness from 
i to $ inch, and the sand layers from one to two 
inches. 

About three fourths of a mile to the northeast, in 
the southeastern part of Section Five, the relation¬ 
ship of the lake deposit to the underlying till is shown 
by the following section* 

8 Shewn on the Miliersburg and Navarre topographic 
sheets of the United States Geological Survey. 

• MUlersburg sheet 


Ft. In 

Clay and sand layers, clay layers the 
thicker - - - 7 0 

Gravel, email pebbles 1 5 

Boulder clay, yellow, containing cob 
bles to 6 inches ~ 2 8 

Boulder clay, hard, tough, grayish 
blue, silty 25 4 

Some poorly exposed layered silt occurs in the val¬ 
ley of Martins Creek, one mile southeast of Benton, 
Salt Creek Township, 8 at an elevation of approxi¬ 
mately 1,020 feet To the northwest of Benton, kamo 
terrace gravels overlie Band in which stratification is 
not well developed 

Layered clay is associated with the kame terrace on 
the eastern side of Kilibuck Valley in the northern 
part of Millersburg, the county seat 8 Clay four 
feet thick overlain by six feet of gravel is exposed 
at the end of North Grant Street It is made up of 
layers J to £ inch thick, separated by sand layers 
about 1/16 inch m thickness The bonding of this 
deposit may not be seasonal 
It is hoped that other deposits will be found and 
that sufficient data can be secured to correlate the 
deposits A study of the till, and of the valley 
gravels, mainly of kame terrace type, is also m 
progress. George W White 

Department or Geology, 

University or New Hampshire, 

Durham, N H 
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A STUDY IN BIOKINETICS 

By Profenor CHARLES D SNYDER 

DEPARTMENT OF PHYBIOLOGY, SCHOOL OF MEDICINE, THE JOHNS HOPKINS UNIVERSITY 


I la There a Standard Unit of Measure for 
Physiological Activities? 

No biologist will deny probably that the concep¬ 
tions of the cell and gene as biological units have been 
of great value in the understanding of development, 
growth and heredity of living things. These coucepts 
are doubtless as fundamental and indispensable to 
the morphologiBt as the concepts of molecule and atom 
are to the chemist However, in the field of physiol¬ 
ogy, the aim of which is function rather than form, 
one seeks in vain for a unit of similar significance 
The reason for this lies partly m the lack of control, 
and, if not in control, in the statement of experimental 
conditions. 

For example, if one wishes to gather from the 
literature on heart metabolism the determinations of 
carbohydrate and oxygen consumption and to reduce 
them to a common basis for comparison, one finds 
the task almost hopeless. For some one or another 
, import^ condition or factor of the experiment has 


usually been omitted in the report The results may 
be given m grams or cc per unit of time, but the rate 
of beat, or the maximum tension exerted, or the 
weight of the contracting mass, or the temperature 
has not been definitely stated How then is one to 
compare the metabolism of one heart with that of 
another, to say nothing of a comparison of the me¬ 
tabolism of heart muscle in general with that of skele¬ 
tal and smooth muscle? If a number of reliable ob¬ 
servations, say, on the carbohydrate and oxygen con¬ 
sumption of the various kinds of muscle could be 
reduced with certainty to the weight of these sub¬ 
stances used up per gram of muscle, per gram ten¬ 
sion exerted, per single contraction, one would begin 
to feel that one had the materials for a search for a 
common standard of measure of muscle activity, and 
indeed a promise of finding a common standard of 
measure for all vital activities; the point being that a 
smallest unit of vital activity first must be recognised 
and agreed upon, and second that the observed meta- 
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bolic changes are reducible to that unit On such a 
basis the possibility can not be excluded that ulti¬ 
mately physiologists may find a reliable yardstick for 
the final comparison of any one with any other ele¬ 
mental physiological process—a unit of measure that 
will serve finally even m the analysis of the more com¬ 
plicated mechanisms 

It should be noted at the outset that this unit is no 
philosopher’s concept of an Han vital, or an entelechte 
—of a vague but indispensable essence of bios On 
the contrary, it must express definitely the energy of 
the smallest activity that can be recognized and agreed 
upon as physiological, os peculiarly living, as op¬ 
posed to the activity of non-living matter 

If such a standard docs not exist or defies analysis 
and definition it uould seem that we shall be obliged 
to abandon for all time any hope of carrying our 
analysis and description of the physiology of living 
matter much beyond the point where we have now 
arrived 

Modern physiologists thus far have been quite con¬ 
tent, and rightly so, whenever they have been able, to 
take the measure of a living process in terms of the 
units set up as standard by the physicist and chemist 
For the most diverse phenomena of the non-living 
world have been brought together under increasingly 
inclusive concepts and thus have been expressed in 
more comprehensive units of measure Indeed it is 
a striking fact that the physicist and chemist have 
been able to arrive at their most far-reaching gener¬ 
alizations only m so far as they have been able to 
marshal their specific measurements under broader 
and more inclusive standards of measure In his 
preliminary study, therefore, the physiologist per¬ 
haps can do nothing better than to inquire as to bow 
far he is able to marshal the diverse and special 
measurements of various living processes similarly 
under broader and more inclusive standards And if 
these more inclusive standards turn out to bo also 
merely the standards set up by the physicist, he still 
may feel justified m having made the attempt and m 
believing that the goal of standard unit of physi¬ 
ological activity has been brought thereby somewhat 
nearer to realization Accordingly what follows in 
the present paper consists of a preliminary examina¬ 
tion of the field to that end 

II. Ok the Nature or Excitation 

All physiology may be defined simply as a study of 
stimulation and response of living matter But stimu¬ 
lation is the process of arousing a state of excitation 
at a given point, and since all response is preceded 
and accompanied by physiological excitation our 
definition may be simplified further by saying that all 
physiology is a study of the excitation of living mat¬ 
ter. Is there any property or process common to all 


the manifold forms of excitation, of conduction and 
response, that physiologists thus far have studied 7 
The answer to this question is decidedly yes. For w 
every case where the tissue can be tested by appro¬ 
priate experiment the excitation aroused by a stimulus 
has been found to be accompanied by an electrical 
disturbance, long known as the “action current," 
more lately referred to as the “action potential" both 
phrases leaving the word “electrical” to be inferred. 
This is true not only for the immediate region of 
excitation, the receptor or sense organ, but for the 
conducted wave of excitation be it along a nerve fiber 
or over a muscular organ, or any other excitable 
tissue Just recently this electric change has been 
observed for single muscle and nerve fibers and 
finally for a single sensory-end point such as the so- 
called muscle spindle. There can be no doubt that 
it will be demonstrated finally for guch excitations as 
the contraction of the vorticella stalk and of a single 
fiageilum of the flagellates. 

The newer physics teaches us that the setting up 
of a difference of electrical potential is due to the 
pressure of negatively charged particles called elec¬ 
trons, that the electrical current is a transfer, or a 
flow of these electrons in one direction and that the 
free electrons move with great speed in an oscillatory 
or vibrational manner 

Excitation of living matter therefore must be at 
bottom a tearing loose and transfer of electrons. 
How is it possible for the many varied forms of 
stimulation (which we know are able to excite living 
matter) to excite electrons? For the answer we must 
examine the various forms of external stimuli them¬ 
selves, When this is done it is found that they also 
are vibrational m character, molar, that is made up ^ 
of molecular vibrations m the ease of mechanical, 
some and auditory stimuli, and thermal stimuli when 
these are due to conducted heat In the case of elec¬ 
tricity and radiated heat, in short, in case of all 
forms of radiant energy that serve as adequate 
stimuli to living matter, these all are obviously Vibra¬ 
tional in character These widely different forms 
vary in wave-length from nearly two meters to a 
fraction of a mm (as in the ease of mechanical and 
sound stimulations) to the exceedingly short wave¬ 
length of the visible, ultra-violet and Roentgen rays. 
How can stimuli of such various wave-lengths set up 
electron transfers? 

Before answering this question it is worth while 
noting that, so far as we know, Irving matter is sot 
stimulated by radiant energy of all wave-lengths; floor 
example, the Hertzian, or “radio” waves, the electro¬ 
magnetic waves and the shortest of all known, the 
cosmic rays, produce no stimulation It will be fiotot H 
that some of these non-etimulating warn have huger, ^ 
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some aborter, wave-lengths than! say, the visible which 
probably affect all forms of life. In other words, 
there are not only islands of deafness in certain ears 
bat in all living matter there are islands of irrespon- 
Biveneas to certain groups (or octaves) of the great 
keyboard of vibrational energy 

The explanation of this is given with the answer as 
to why living matter is excited at all by any vibra¬ 
tional energy Clearly this must be because living 
matter contains resonators or “detectors” that “syn¬ 
chronize*’ with certain wave-lengths and thus excite 
electrons m the living body Hence we have the “ac¬ 
tion currents,” the “action potential” in the living 
body accompanying all forms of excitation, that is 
all forms of effective stimulus and response. 

An effective and adequate stimulus, therefore, must 
be vibrational in character But before leaving this 
definition it should be pointed out that one other 
characteristic is also a $tne qua non. There must be 
a certain suddenness in the change, a certain minimal 
rate of change, in the intensity of the external 
stimulus This explains further, perhaps, why living 
matter is insensible to certain forms of radiant energy 
mentioned above We can move from the dark into 
the light but when do we ever move out of or into 
the terrestrial field of magnetism f These magnetic 
waves are all-pervasive and their rates of change in 
intensity are of the slowest The cosmic rays like¬ 
wise are always with us at the same intensity so far 
as we know Living matter has had no occasion to 
develop appropriate resonators to detect them and 
would have no use for them if it did. 

All living matter is at tunes zmtable, and sensory 
end-organs ore only masses of living matter specially 
* ^ameed in different ways to exhibit extreme de¬ 
grees of irritability, that is, to play the rfile of 
resonators to changes in intensity of various forms of 
vibrational energy. 

We now then begin to perceive what some of the 
conditions of a living tissue must be when in a state 
of irritability. Irritability requires a difference of 
electrical potential set up between the two sides of an 
interface hi such a state of equilibrium of surface 
forces as to be vulnerable to a sudden change of cer¬ 
tain vibrational intensities. When this latter effects 
gn electron transfer, then an adequate stimulus re¬ 
sults, the action potential is observed, the excited 
state as set up, in some eases propagated, and finally 
motor end-organs axe likewise excited. 

From what has been said in the foregoing section 
" it no longer appears unreasonable that, at least in 
steps of the physiological processes, we are dealing 
with radiations! forma of energy and electron trans¬ 
ited. If this is the ease then the question becomes 
pertinent: Do any of the laws of radiation, as do- 
-' yelnpsd by the modem physios, hold in the cam of 


such physiological activities! Before answering this 
question it is in order first to make a brief statement 
of such laws and equations as will be made use of 
m the answer 

III. Laws or Radiation and Biological Pbocessxs 

The law of equivalence as formulated by Einstein 
states that for every molecule or atom undergoing 
change in photochemical reaction one quantum of 
radiant energy, hv, is absorbed If q' represents the 
total absorbed light energy in terms of ergs, and N 
the total number of molecules or atoms engaged in 
the reaction then 

(1) q' s Nhv, ergs, whence q'/Nhv = 1 

This equation has been verified for certain photo¬ 
chemical reactions. For certain other photochemical 
reactions, where the equation does not appear to hold 
directly, reasons have been given to show that the 
observations dealt not with the primary photochemical 
reaction but with “secondary” and even “chain” reac¬ 
tions; indeed in several of the exceptional cases, in 
which the primary action was finally found, the law 
of equivalence was also found to hold At the pres¬ 
ent time it is said the law of equivalence has been 
found to hold for some 28 photochemical reactions; 
there are a number in which the primary action has 
not yet been discovered. 

Stark in 1908 first gave evidence that such a law 
existed for photochemical reactions and Einstein, of 
relativity fame, put the equation on a firm theoretical 
basis (1912) The physicist, E Warburg, (1912-14) 
gave the first complete experimental proofs that the 
law holds, work that was promptly followed by numer¬ 
ous other confirmatory experiments during the score 
of years that now have intervened The physical- 
chemists were interested from the beginning, and to 
some of them, notably Bodenstein, Trautz (1904- 
1918), Haber, C M Lewis and Perrin (1919), among 
others, it occurred that if photochemical reactions 
are a function of the frequency of the effective visible 
and ultra-violet wave-lengths then it may be that 
thermochemical reactions are likewise a function of 
the frequency of the respective wave-lengths that lie 
in the infra-red portion of the spectrum 

The equations expressing the relation between tem¬ 
peratures, heat of activation and velocity of reaction 
for ordinary chemical processes, that go on indepen¬ 
dently of light, had been determined long before, hut 
now It was advocated, for instance, that an equation 
expressing the relations in a thermochemical reaction 
based upon the laws of radiation was nothing more 
or less than that of the well-known equation e xpr ess ' 
mg the velocity of a reaction as influenced by tem¬ 
perature. Thus it was pointed out by & Trouts and 
by d. Sterih that tbs equation 
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( 2 ) 


In K = 


hv/T, T,\ 

TV T" 1/ 


(m which K is the velocity of the reaction, v, the 
frequency of the effective wave-length, k and h f 
radiation constants, T t and T z , temperature in de¬ 
grees absolute) is practically nothing more or less 
than the van’t Hoff equation, 


(3) in K = !(£--;) 

in which q in terms of calories of heat (instead of 
hv in terms of ergs) is the critical increment of energy 
required per gram-molecule of the chemical substance 
activated 

Now this q factor of equation (3) has been a sub¬ 
ject of study for a number of years by both chemists 
and physiologists, for obviously it can be determined 
if one only observes the velocities of the reaction (k) 
at different temperatures The physiologist reasons 
that if q represents the amount of energy required 
per gram-molecule of substance undergoing chemical 
change in a purely chemical reaction, then likewise q 
determined from the observed velocities of certain 
biological processes at different temperatures will also 
represent the required energy per gram-moleculo 
undergoing chemical change in the living body, even 
though just wbat the ehcmxcal change is, may not be 
known 

Do the q' and q terms of the two equations, (1) 
and (3), stand essentially for one and the same thingt 
Are they equal and interchangeable 7 Theoretically 
in (1) q' is the total increment of energy required 
for activation of a gram-molecule of substance under¬ 
going photo-chemical reaction while in (3) q is the 
total increment in energy required for activation of 
a gram-molecule of substance in a thermochemical 
reaction Is the energy hero involved in the form 
of radiant heat or of conducted heatT Increase of 
temperature involves an increase in the speed of 
motion of the molecules of the body heated, causing 
increased number of molecular impacts and bombard¬ 
ments Arrhenius considered this but could not find 
enough energy from this effect to account for the 
enormous influence that a rise of temperature has 
upon the velocity of reaction and rciected it as an 
inadequate explanation of the phenomenon 2 * This 
forces one to turn to the radiant aspect of the heat 
for an explanation 

The champions of the radiational hypothesis of 
thermal-chemical activation, therefore, believed them¬ 
selves justified in assuming that the jump in the fre¬ 
quencies from the lower to the higher temperatures 

>*But see also the papers of K P Herzfeld, Ann tier 
Phyrtlc , 1919, vol 69, p 036, and Zcitaohr f Phyaxk., 
192*, vol 8, p 132, 


represents a critical increment of energy m the sense 
of that phrase as used by the exponents of the radia- 
tional theory of photochemical reactions, and that 
actual electron-transfers thus are effected in the ther¬ 
mal ab well as in the photochemical reactions If so, 
then q' and q of equations (1) and (3), if not equal, 
can be made so by introducing a correcting factor, as 
Perrin, among others, did and as appears in the con¬ 
stant of equation (2) 

According to Wien’s law of displacement, wave¬ 
length and therefore frequency of radiant energy, is 
a function of the temperature and expressed by the 
equation, 

(4) XnT = b 

But, c/Xjx = v, and therefore the law of equivalence 
as expressed in equation (1) may be put as 

(6) q'-NhCT/b, where 

N in LoNchmit’s number, or the Avogadro number, 

= 6 00 10 “ 

h ib Planck *s radiational constant, = 6 6*5 10"*, 

C is the speed of light, in =3 10 14 , and 
b is the constant m Wien’s law, =2882 

When the constants in (5) are put m a single figure, 
we have 

(8) q' = 412 10 T T ergs 

For those chemical reactions and for those physio¬ 
logical processes, that are influenced by temperature 
in their rates of reaction, it has become customary to 
reduce the observed results of observations to a com¬ 
mon standard, that is, to a temperature coefficient for 
differences of ten degrees, expressed with the symbol, 
Qjo If Qio 18 known for a given process the determi¬ 
nation of q is simplified For, from equation (3) it 
follows that m the special cases whore the velocities 
of reaction are k 2 and k t at temperatures T r and T*, 
when the latter are 10 degrees apart, k a /ki s Qi 0 
Then, introducing the necessary modulus to convert 
natural into Briggsian logarithms and also the factor 
419 10 7 to convert calories into ergs, equation (3) 
becomes 

qrlog Q u 457 418 10' erg* 

By taking a temperature that la median to T and 
T +10 (say, Tm) we hare an approximation equation 
out of (3) where 

(7) q = 1.915 10* log Qn T*„ ergs 

But Qi 0 ranes between 2 and 3 for the most part 
If we put Q 10 = 25, then equation (7) takes the spe¬ 
cial and simple form of 

(8) qs 0.761 10* T» ergs. 
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The Einstein photochemical equation in the form 
of (6) may now be compared easily with the van’t 
Hoff-Arrhenius thermodynamical equation in the form 
of (8) 

Physiological reactions among the cold blooded ani¬ 
mals proceed mostly between 5 and 25 degrees C, and 
in this range, even for one and the same reaction, 
Q i0 may vary from 3 to 2 Below I have tabulated 
the values of q in terms of 10 11 ergs os calculated 
from the photochemical equation (6) and also from 
the thermodynamical equation (7) In both cases the 
calculation is made for the median temperatures, ut 
which the corresponding values of Q 10 are sometimes 
found, and on the assumption that a purely radia- 
tional effect could be had at the mfra-red frequencies 
represented by the given temperatures In the last 
column the ratio of q/q' is given for each of the tem¬ 
peratures, irom definition this is also the value ol 
q/Nhv 

TABLE 1 


T m , degrees 
absolute 

Qi» 

Energy in 
terms of ergs/10 n 

_q 

q' 

q 

q' 

283 

30 

10 66 

1164 

10 04 

288 

25 

6 31 

1180 

5 33 

203 

20 

4 69 

1206 

3 85 

303 

3 0 

0 

1 240 

0 


It is quite obvious thus that in this range of tcin^ 
perature q in the thermodynamic equation vanes 
greatly, that is, roughly as the square, or as the 
logarithm, of the temperature coefficient (when this 
latter vanes), whereas q', as determined from the 
photochemical equation, vanes just linear with the 
temperature The table finally shows that, when 
Q ao s=l, then q = 0, whereas q' is still in quite linear 
proportion to T This simply emphasizes the point 
that in purely photochemical reactions a rise of tem¬ 
perature (in the sense of heat conducted to the system, 
which latter thereby becomes a warmer body) has no 
effect whatever on the reaetion 

When biologists began to point out that those 
physiological processes having a temperature coeffi¬ 
cient lying between 2 and 3 were probably processes 
pnmanly dependent upon chemical reactions, the ob¬ 
jection was raised that such was not necessarily the 
case because some (photochemical) reactions have 
their Q 10 -l. This argument led these critics into 
the fallacy of implying that, because some chemical 
reactions are not influenced in their rates by tem¬ 
peratures, those reactions that are so influenced can 
not be chemical reactions! 

But let us take a case where the temperature coeffi¬ 


cient is nearly constant throughout the range of tem¬ 
perature employed in the foregoing table, say 
Q )U = 2*5 Putting q and q' again in terms of 
ergs/10 11 we see that the q values vary with the tem¬ 
perature in the same linear fashion, os do the q' 
values 

TABLE 2 


T m 

q 

q' 

q/q' 

278 

5 88 

1 144 

514 

283 

6 06 

1 164 

5 21 

288 

0 31 

1186 

5 33 

293 

6 54 

1206 

5 42 


In table 1, last column, one sees that the ratio q/q' 
also tends to be constant 

This ratio shows that when Q 10 = 2 5 the energy 
involved m the thermodynamic equation is some five 
tunes greater than that involved in the radiational 
equation Does this mean that in the former reaction 
there are some five quanta of the infra-red radiations 
absorbed per molecule that undergoes chemical trans¬ 
formation? Or does it mean that the chemical reac¬ 
tion can be accelerated merely by the increase in the 
rate of molecular impacts? In this latter ease, then, 
it takes five times the energy when applied in the 
iorm of molecular impacts to do what is accomplished 
when the energy required is all in the form of radiant 
energy There is still the possibility that a combina¬ 
tion of both forms of energy is involved when 
Qio ^ L where q' parts of q are supplied bv radia¬ 
tions (increase in electronic frequencies) and q-q' 
of the energy is supplied by molecular impacts This 
brings the discussion to a point where a physiologist 
can not carry it further to any advantage and wheie 
the interested reader would more profitably consult 
such works as the reports of the Symposia on Radia¬ 
tion, 1 and Tolinan,® where one also will find refer¬ 
ences to the literature Brief review and fuller cita¬ 
tion of the literature by the writer, 3 will also be found 
m a recent article of which this paper is a brief sum¬ 
mary and continuation Let us rather turn our atten¬ 
tion to a few specific cases of physiological processes 

IV. Analysis of Physiological Processes 

The phenomenon of photosynthesis in green plants 
is one that involves the problem stated above and 

3 Sec Chemical Review, 1028, vol v, p 80; and 1930, 
vol. vii, pp 203-258 

*B. 0 Tolman, * * Statistical Mechanics with Applica¬ 
tions to Physics and Chemistry, ” N Y, 1927, pp 270- 
285. 

3 C. D, Snyder, ( * Quantitative Relations in Biological 
Processes and the Radiation Hypothesis of Chemical 
Activation,” Qvar, Rev of biology, 1981, Sept number 
[in press]* 
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probably the studies of 0 Warburg 4 and of 0 War¬ 
burg and Negelem* will be most useful as illustration* 
In these studies the amounts of carbonic acid assimi¬ 
lated by the action of light on a suspension of the 
one-celled alga, Chlorella, were observed The light 
used was of certain selected wave-lengths whose inten¬ 
sities as well as the amounts absorbed by the fells 
were measured In the later work the results lead the 
authors to conclude that photosynthesis in Chlorclla 
does not follow directly the law of equivalence, for 
not one quantum but from 4 to 5 quanta of light 
energy were found to bo absorbed per molecule of 
carbonic acid assimilated, about 4 quanta for red or 
yellow light, 5 quanta for blue light 

In the earlier work Warburg reinvestigated what is 
kno^n as the ff Blackmnn reaction” which refers to 
the Blackman's observations that the rate of photo¬ 
synthesis at the higher of the ordinary light intensities 
is influenced by temperature somewhat to the same 
extent as are the usual chemical reactions, with tem¬ 
perature coefficients greater than 2, at the least effec¬ 
tive intensities of light, however, Q j0 approaches 
unity as is the case with many photochemical reactions 
in vitro 

Now it is lust this Blackman reaction that illus¬ 
trates a case where both thermal and photochemical 
reactions are known to be combined in a living proc¬ 
ess, and a survey of the results of Warburg are of 
the greatest interest In table 3 the present writer 
has added certain quantities to Warburg's results 
(which are there reproduced) that can be calculated 
on the basis of the equations given in part I of this 
paper, namely the q value from the temperature coeffi¬ 
cients, %e, the “heat of activation,” according to the 

TABLE 3 

The Heat or Activation in Terns Of Quanta roa 
Photosynthesis in Chuobeixa After 
the Data or 0 Warburg 


Temp range, 
dog C 

l 

5-10 i 
1 

it) 

£ 

tH 

o 

£ 

c 

2 

r-l 

20-30 

15-25 1 

i 

s 

CJ 

Bel intensity of 
light 

16 

16 

45 

45 

45 

3 8 

10 

Q» 

48 

20 

43 

21 

16 

106 

100 

q = heat m cal / 
1000 

24 50 

11 57 22 70 

12 40 

8 26 

1 11 

0 

q/Nhv = quanta 
per molecule 
CO t 

88 

40 

82 

4 30 2 88 0 384 

0 


*0 Warburg, fiber die Geechwwdtglcett der photo 
ehemeehen iLohUmedureeerereetmng in lebenden Zellen. 
Biothem Zeitsehr 1010, vol 100, p 230 
# Warburg und Negolcin, fiber die BnergieumsaU bei 
der KohleneaureasMmilatxon ZexUohr /, phyHUal. 
Ohemie , 1922, vol. 100, p 101 


thermodynamic equation (7) bat in terms of calories; 
and finally the ratio of the value of q to the (theoreti¬ 
cal) radiant thermal energy per gram molecule of 
carbonic acid assimilated at the several mean tem¬ 
peratures, and as calculated m calories according to 
equations (1) and (6)—m short the q/q' or q/Nbv 
ratios 

From this table it may be seen at onee that for 
weakest effective intensities of light (1 = 10) the 
value of Q J0 is unity, that is, a rise of temperature 
from 25° to 32° has no effect on the reaction, q, and 
accordingly q/Nhv, that is the thermal quanta yield 
becomes zero But for the higher intensities Q l0 in¬ 
creases until it becomes more than 4 for the low 
temperature ranges and is about 2 for the more usual 
temperature ranges experienced normally by the active 
cells. “Heats of activation” thus appear and when 
put in terms of thermal quanta vary from 2 88 to 8 0 
per molecule of CO^ assimilated But it w to be 
recalled that from 4 to 5 quanta of light energy also 
are absorbed independently of the temperature, in 
which case it further appears that when the greater 
intensities of the light are employed and at different 
temperatures, the total of thermal and photo-radia- 
tional quanta involved in the synthesis must vary 
from 7 to 13 It will be noted further that the ther¬ 
mal quanta, for the more moderate temperature ranges 
and the higher intensities, are 4 0 and 4 36 respec¬ 
tively* This is also about the yield in thermal quanta 
that can be calculated from the rate of oxygen 
absorption by green plants in the dark, as observed 
by Matthew (1904) and YabuBoe (1924) That is, 
carbonic acid production (or the reverse process of 
carbonic acid assimilation) involves about the same 
number of thermal quanta as the number of light 
quanta that are involved in earbomc acid assimilation* 
Further, the quanta yield in all eases lies between 4 
and 10 as was shown must be the case (see table 1) 
for the vast majority of physiological processes in¬ 
fluenced by temperature 

The part of the studies on ChloreUa, however, that 
seem to be of greater interest, because less compli¬ 
cated, is that where it was shown that independently 
of temperature, and when the light intensity is low, 
the quanta yield is 4 to 5 per molecule of carbonic 
acid assimilated This yield is striking when com¬ 
pared to the (thermal) quanta yield of those simpler 
physiological processes that are influenced in their 
rates by temperature but not at all by light. 

The transmission of nervons exoitation is such a 
process Dealt with statistically, as was done in the 
former paper previously referred to on tins subject^* 
the temperature coefficients for the more moderate 
range of temperature vary between 190 and 2.38 te 
frogs' motor nerve. These values give quanto yMty ‘ 
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varying from 3.97 to 6.18 per molecule of whatever 
oubatanee may be responsible for the transmission of 
excitation in nerve. In other words, the number of 
quanta is about the same for a relatively simple 
physiological process influenced only by beat as it is 
for an equally simple physiological process that is 
influenced only by visible light radiations, that is, for 
carbonic acid assimilation by the green plant when 
the intensity of the incident rays is weak 

Putting these facts together it seems that the 
cogency of the problem set forth is established and 
that there can bo no escape from the surmise that the 
frequency of dark-field radiations in a purely thermal 
process may play the same role that the frequency ot 
visible radiations plays in & purely photochemical 
process. 

This being the case then it would seem that the 
surmise could be put to the test of experiment by 
exposing a system, whoso reaction is susceptible to 
thermal changes, to direct infra-red radiations This 
indeed has been done by chemists and from their 
experiments no clear proof hug yet been established 
that absorbed infra-red radiations affect the rate of 
chemical reaction 1 However, it would seem that this 
does not exclude the possibility that with the discovery 
and application of new methods, the proof may yet 
be brought forth 

At the same time there is also the possibility that 
the application of heat to these “thermal systems” 
brings about radiation among the molecules them¬ 
selves, that is, the increased force of molecular im¬ 
pacts may produce perturbation among the outei 
sphere of electrons of atoms, which leads to electron 
transfers. The atoms themselves thus become sources 
of radiation, the processes of emission as well as 
absorption all occurring within the system itself That 


this Is possible is suggested by the phenomena of 
chetmluminescence and biolumineseenee whereby the 
application of a variety of external agents, none of 
which need be primarily radiant energy, the atoms or 
molecules within the system are brought to a state 
where they themselves become the source of visible 
light. If atoms and molecules can thus be made to 
emit visible radiations it would seem to be all the more 
probable that they oftener and more easily can be 
made to emit radiations of lower frequency, that is, 
infra-red radiations. But such radiations being in¬ 
visible will be all the less easily demonstrated. 
Especially must this be the ease where the emitted 
radiations are also absorbed by the same system. 
Here the chances of detection by a dark-field radiom¬ 
eter obviously become ml 6 

V Summary 

In the foregoing pages the writer has attempted to 
point out first, the importance to physiologists of the 
discovery and application to their problems of a unit 
of physiological activity to serve as a universal meas¬ 
ure of life processes Second, a survey of the field 
of excitation and response points to the probability 
that electron transfers are involved in every case and, 
therefore, that such a standard of measure, if ever 
determined, will probably involve terms of radiations! 
units Third, a bnef statement of some of the laws 
of radiation that seem to be involved is given, to¬ 
gether with a sketch of the radiation hypothesis of 
chemical thermal reaction Fourth, an analysis of 
the data of a few physiological processes is then pre¬ 
sented, the results of which strongly suggest the pos¬ 
sibility that the influence of temperature upon living 
processes may be due to d&rk-fleld radiations quite as 
much as the photochemical effects in living processes 
are due to radiation of visible light 


OBITUARY 


MEMORIALS 

Usama the leadership of Reginald P Bolton, a com¬ 
mittee has been organized to raise a fund of $25,000 
to preserve the home of John Jamas Audubon in New 
York City. It is planned to move the house to a city 
park to be used as a public museum 

A ruND is being collected in the Canal Zone for 
the purchase of an oil painting of General George 
Washington Goethals, to be hung in the administra¬ 
tion building at Balboa Heighta It will be painted 
by Brigadier General Chester Harding, retired, a 
former governor of the Canal Zone, who, since leav¬ 
ing the service, has renewed his portrait studies in 

JfiaAww reports that a fits in honor of Henri 


Moiasan was celebrated on October 4, in the cathedral 
town of Meaux, situated on the banka of the Marne. 
The delegates were received on October 3 at the Min¬ 
istry of Foreign Affairs on the Quai d'Oreay, and on 
the following morning nearly three hundred were 
taken by special train to Meaux The eeremomes in- 
eluded the formal presentation to the Communal Col¬ 
lege (of which Moissan was a pupil from 1864 until 
1870) of a plaque on the wall of the entrance haU, 
and in toe afternoon toe unveiling, by Mme. Jean 
Gerard, of a monument in a small square by the side 
of toe town hall The monument is in toe form of 


'r or a 


i rau presentation of the physical aspects ef 
toe tonics dealt with la th)s paper aee voL 23, Eondbvck 
4er Fnplto, 1826, edited by Geiger; especially chapter* 
4 end' 7 by Friagshaim, Noodaek, and Franck and 
Jordan, jrpipMtivtfy 
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an obelisk, from the upper part of which the features 
of Moissan emerge from the solid stone, while on the 
side are sculptured diagrammatic representations of 
his electric furnace and of the apparatus with the 
help of which he isolated fluorine, with quotations 
from his writings Discourses were delivered under 
the direction of Professor Behai, representing the 
minister of public instruction The flrst three were 
by the president of the organizing committee, by the 
mayor of Meaux, and by the president ot the old 
students’ association of the College of Meaux, the 
others were by M Lebeau, the assistant and colleague 
of Moissan, representing the friends and students who 
had worked in Moissan’s laboratory, by Professor 
Horngschmid, of Munich, who was a former student 
of Moissan, on behalf of the foreign delegates and by 
Professor Behai on behalf of the government 

RECENT DEATHS 

Db Samuel Reynolds Parsons, professor of 
physics at the University of Arkansas for the last 
eight years, died on October 10 He was forty-three 
years of age 

Db Jam£S Simpson Chester Wills, metallurgical 
engineer, at one time adjunct professor of analytical 


chemistry at Columbia University, died on October 29, 
aged eighty years 

Dr Samuel Mather, pioneer in the development 
of the mm mining and steel industries and the Great 
Lakes shipping fleets, has died at the age of eighty 
years 

Db John J Dunphy, specialist m pediatrics and 
instructor of pediatrics at the Harvard Medical 
School and Tufts Medical School, died on October 13 
at the age of thirty-eight years 

Mu James Long, formerly professor of dairy 
farming at the Royal Agricultural College in Ciren¬ 
cester, died on October L Mr Long was cighty-flve 
years of age 

Mr J W Taylor, of Leeds, England, known for 
his work on conchologv, died on September 2 at the 
ago of eighty-seven years 

The death is announced of Dr Josef Bayer, di¬ 
rector of the division of anthropology and prehistory 
in the State Museum of Natural History in Vienna, 
and editor of the journal Exszcit 

Professor Guido Holzknecht, head of the Vienna 
Roentgen Institute, died on October 30 at the age of 
sixty years 
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APPROPRIATIONS FOR GRANTS-IN-AID BY 
THE NATIONAL RESEARCH COUNCIL 

At its meeting m October the National Research 
Council’s committee on grants-in-aid made grants for 
the support of research as follows 

To Thomas B Brown, professor of physics, George 
Washington University, cathodofluorescence, E Ho¬ 
bart Collins, professor of phvsics, Parsons College, 
the resonance radiation of mercury 
To II F Moore, professor of engineering materials, 
University of Illinois, the effect of repeated stresses 
on mckel-chromium stoels under high temperatures 
To W L Beuschlcm, professor of chemical engi¬ 
neering, University of Washington, the hydrogenation 
of coal in various dispersion media, Richard Brad- 
fleld, professor of soils, and W G France, professor 
of chemistry, Ohio State University, size distribution 
m soil particles, Samuel C land, director of the 
school of chemistry, University of Minnesota, the 
chemical reactions produced in gases and other dielec¬ 
trics by passage of electrical discharge, James W 
McBam, professor of chemistry, Stanford University, 
development of an ultra-centrifuge 
To Harold L Ailing, professor of geology, Univer¬ 
sity of Rochester, the optical properties of feldspars, 
Julia Gardner, geologist, U S Geological Survey, 
Eocene faunas of northern Mexico; Elbndge C, 


Jacobs, professor of geology and mineralogy, Univer¬ 
sity of Vermont, installation of a seismograph at the 
University of Vermont, E M Kindle, chief, division 
of paleontology, Geological Survey of Canada, a 
bibliographic index of North American Devonian fos¬ 
sils, Asa A Lee Mathews, assistant professor of geol- 
ogy, Oberlin College, Paleozoic stratigraphy and pale¬ 
ontology of Giles County, Virginia, Joseph T Singe- 
wald, Jr, professor of economic geology, the Johns 
nopkins University, petrographic investigations of 
rock specimens from the Andos of central Peru 
To J McA Kater, assistant professor of zoology, 
Washington State College, the functional significance 
of mitochondria, Reginald D Manwell, assistant pro¬ 
fessor of zoology, Syracuse University, avian malaria; 
W D Salmon, research professor of animal nutrition, 
Alabama Polytechnic Institute, the relation of vita¬ 
min B to carbohydrate metabolism; Bruce Webster, 
assistant professor of medicine, Tulane University 
School of Medicine, the nature of a goiter-producing 
substance found m cabbages 
To Alan A Boyden, assistant professor of zoology, 
Rutgers University, serological study of the! early de¬ 
velopment of the chick; E B Copeland, research as¬ 
sociate in the department of botany, University of 
California, the Old World species of the fern genes 
Triehomones; Berwmd P. Kauftoann, professor of 
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botany, UnivewHy of Alafrmna, ehroipoaoine struc¬ 
ture in several plant gam; Harold Kirby, Jr, asso¬ 
ciate professor of zoology, University of Csliforma 
at Berkeley, protozoa of termites; C. L» Turner, pro¬ 
fessor of zoology, Northwestern University, fishes of 
the Mexican plateau* 

To J. E Coover, professor of psychology, Stanford 
University, analysis of expert performance w typing, 
Warren K. Moorehead, director of the department of 
archeology, Phillips Academy (Andover), classifica¬ 
tion of stone-cutting tools of the American Indians 
of the United States and Canada; 8. L Preasey, pro¬ 
fessor of educational psychology, and L. C Pressey, 
assistant professor of educational psychology, Ohio 
State University, emotional attitudes and interests 
among certain tribes of American Indians; Ruth 
Sawtell Wallis, assistant professor of sociology, Ham- 
line University, cranial types of western Europe 

Vjsuxon Kellogg, 
Secretary 

THE NATIONAL ADVISORY COMMITTEE 
FOR AERONAUTICS 

Accobding to the U S Daily, facilities of the Lang¬ 
ley Memorial Laboratory of the National Advisory 
Committee for Aeronautics were made available to 
members of the nation’s aircraft industry on October 
22 when the committee at its Tegular annual meeting 
passed a resolution favonng such action 
Use of the laboratory for test purposes will be per¬ 
mitted, providing the individual pays the expense, 
the resolution provided* This action was taken, it 
was explained orally at committee headquarters, m 
order that test projects not of general interest to the 
industry, yet capable of being earned out only at the 
Langley laboratory, might be conducted for the benefit 
of individual manufacturers 
Results of such expenmental and test work will be 
turned over to the person requesting the test, it was 
agreed, but in the discretion of the committee may 
also be published for general distribution 
Rear Admiral William A* Moffett, chief of the 
bureau of aeronautics, Department of the Navy, ex¬ 
tended the committee an invitation to inspect the new 
naval airship Akron* Considerable research work on 
ahrthips was conducted by the National Advisory 
Cemttnttee for Aeronautics at Langley Field w con- 

* Junction fhh building of this dirigible. 

The committee also adopted a testimonial resolution 
pa the death of Dr. Samuel W Stratton, late presi- 

* dent of Massachusetts Institute of Technology, former 
^Hreotar of the Bureau of Standards, one of the three 
Organizers of the oomnuttee and a member of the re- 
fttMh group sines its formation 

J)g. Joseph g, Anns was reelected as chai r man and 
David W. Tsyte (retired) as vice¬ 


chairman. The executive board which was elected 
consists of Dr Ames, Admiral Taylor, Dr. Charles 
Q Abbot, Dr George EL Burgess, Major General 
James E. Fecbet, Mr William P MaoCracken, Jr, 
Brigadier General Henry C Pratt, Admiral Moffett^ 
Captain Arthur B Cook, U 8 N., Mr Edward P* 
Warner and Mr Orville Wright 

THE DOHME FOUNDATION AND NA¬ 
TIONAL FELLOWSHIPS AT THE 
JOHNS HOPKINS UNIVERSITY 

lx the first lecture of the 1931-32 senes under the 
Dohme Foundation, given at the Johns Hopkins Uni¬ 
versity on October 23, Dr Leo Hendrik Baekeland, 
honorary professor of chemical engineering at Co¬ 
lumbia University, addressed the faculty and students 
of the department of chemistry Under the title, “My 
Mistakes,” the lecture dealt with the fortunate acci¬ 
dents which have contributed to Dr Baekeland’s long 
and successful career m chemical research and indus¬ 
try, desenbing from the speaker’s personal expon¬ 
ents the adjustments that must be made by a man 
who carries the spirit of pure research into the mdus- 
tnal field 

The lecture was followed by a dinner given in honor 
of Dr. Baekeland by the students under the national 
fellowship plan, in connection with which the Dohme 
Foundation lectures are conducted This furnished 
the first occasion of the academic year for a formal 
gathering of these students, who now number thirty- 
one The new incumbents of national fellowships 
are* Philip G. Ackerman, from Oregon State Agri¬ 
cultural College, on the American Can Company fel¬ 
lowship for Oregon, C. Gerald Albert, from Yale 
University, the Mary Carroll Garvan memorial fel¬ 
lowship for Connecticut, R. Keith Blakely, from the 
University of New Mexico, the Chemical Foundation 
fellowship for New Mexico, Kenneth W. Brighton, 
from the University of Utah, American Can Company 
fellowship for Utah, Harold G Burman, from Da¬ 
kota Wesleyan University, Chemical Foundation fel¬ 
lowship for South Dakota, Lawton A. Burrows, from 
Drury College, William R Warner and Company fel¬ 
lowship for Missouri, Clayton W. Feiry, from the 
University of North Dakota, John M Hancock fel¬ 
lowship for North Dakota, William P. Hall, from 
Occidental College, American Can Company fellow¬ 
ship for California, Arnold L Iappert, from the Uni¬ 
versity of Illinois, Central Scientific Company fel¬ 
lowship for Illinois, Robert J Myers, from Creighton 
University, Cudahy Packing Company fellowship for 
Nebraska; James L. Namnan, from Cornell College* 
G. A* Pfeiffer Company fellowship for Iowa*, Chari** 
C* Jfarifety, from Emory University* Coca-Cola Gam*, 
Pfellowship far Qeorgia. 

I tefcWg N Q t lecturers for this year under the Dohme 
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Foundation are scheduled as follows: Dr C F. Ket¬ 
tering, of the General Motors Corporation, Detroit, 
Michigan, Dr Julius Stieghtz, of the University of 
Chieago; Dr James F Noma, of the Massachusetts 
Institute of Technology, Dr Gilbert N. Lewis, of the 
University of California, Dr Irving Ij&ngmuir, of the 
General Electric Company, Schenectady, N Y., Pro¬ 
fessor Alfred Stock, of the Techiusche Hochschulc, 
Chemisches Institut, Karlsruhe, Germany, and Pro¬ 
fessor Simon, of the University of Breslau 

THE LOWELL LECTURES 

The Lowell Institute program of free public lec¬ 
tures for 1931-32, the ninety-second >ear of the 
Boston foundation, is announced by President A 
Lawrence Lowell, trustee, and Professor W H 
Lawrence, curator The lectures began on October 
26, and will end during the latter part of March. 

According to a statement in the Boston Evening 
Tranacrtpt, there are nine courses scheduled, a total of 
mxty-one lectures, or about the usual number The 
opening date is nearly four weeks later than the 
opening of the season of last year and two weeks 
later than the season of two years ago Five of the 
lecturers are coming from abroad and two are from 
Harvard University 

The first course, to be given on Mondays and Thurs¬ 
days at five o’clock m the afternoon, began on Monday 
October 2b It is by Dr F van Bemmelen, formerly 
professor of zoology at the University of Groningen, 
the Netherlands, on “Color and Shape in the Inning 
World” The topics are as follows 

1 Tlie Development of the Color Pattern and the 
Terns on the Wings of Butterflies 
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2. The Relations of Skin-Design between Caterpillar, 
Pupa and Butterfly* 

3, A Natural Explanation of the Origin of Mimicry 
in Butterflies 

4 The General Plan of Skin Design in Mammals 

5 The Phenomenon of Second Self in Man, Explained 
by Heredity of Family Likeness 

6 The Heredity of Curly Hair in Mon, Studied by 
Means of Portraits 

7 The Ancestral Table and the Parontela the Two 
Principal Methods for the Study of Human Family 
Descent 

8 Sexual and Asexual Propagation, in Their Relation 
to the Cell Theory 

Second on the list is a course of six lectures with 
illustrations by Dr W de Sitter, director of the ob¬ 
servatory and professor of astronomy at the Univer¬ 
sity of Leiden, on “The Development of our Insight 
into the Structure of the Universe ” This course will 
be delivered on Tuesdays, Fridays and Saturdays at 
8 p m, and began on Tuesday, November 3. The 
topics are as follows 

1 Anns and Methods of Scientific Research The 
Ancients Ptolemy and Copernicus 

2 The Birth of Modern Astronomy Kepler, Galileo, 
Newton The Eighteenth Century 

3 The Beginning of Sidereal Astronomy William 
Ilerschei and His Successors 

4 Further Observational Advances The Survey of 
the “Local System 99 Lifework of J C Kapteyn 

5 Photography and Spectroscopy The Great Tele¬ 
scopes Extragalactic Systems 

6 Relativity and Modern Theories of the Universe* 


SCIENCE 


SCIENTIFIC NOTES AND NEWS 


The Nobel P two in medicine and physiology for 
1031 has been awarded to Professor Otto Warburg, 
head of the department of biology of the Kaiser 
Wilhelm Institute, for his work on cellular metabolism 

The Perkin Medal Committee of the American sec¬ 
tion of the Society of Chemical Industry has awarded 
the Perkin Medal for 1932 to Dr Charles F Burgess, 
of the Burgess Laboratories, Madison, Wisconsin, for 
lus achievements in the field of electrochemistry The 
medal will be presented to Dr Burgess at a meeting 
in New York on January 8 

Masani Nagata, the Japanese melon farm foreman 
and amateur astronomer, has been awarded the Dono- 
faoe Comet Medal by the Astronomical Society of the 
Pacific for his discovery last July, 

Da. Waldbmab C Brogues, professor ementus of 
geology at the University of Oslo, Norway, will cele¬ 
brate bis eightieth birthday on November 10, 


Dr H Foster Bain, who resigned recently as sec¬ 
retary of the American Institute of Mining and Metal¬ 
lurgical Engineers to become managing director of the 
Copper and Brass Research Corporation, received a 
gold watch from the officers and directors of the 
institute at the monthly dinner and meeting of the 
New York section at the Hotel Commodore on Octo¬ 
ber 28 The speakers included Mr J V W, Reyn- 
ders and Mr E DcGolyer, past presidents of the 
institute, Mr A B. Parsons, the incoming secretary, 
and Dr Bam, 

After a letter from Lord Beauchamp to the Uni¬ 
versity of London Graduates' Association announcing 
his resignation as chancellor of the university had 
been read at a meeting of the council, it was resolved 
unanimously to invite Lord Moynihan, president of 
the Royal College of Surgeons of England, and ft 
graduate of the University, to accept the association 1 * 
nomination for the office of chancellor. 
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Db. F N Guild, for thirty-four years professor of 
mineralogy at the University of Arizona, has retired 
from active work and boa been made professor emer¬ 
itus of optical mineralogy 

A division of graduate study, coordinate with the 
other major divisions of the institution, has been es¬ 
tablished at the Kansas State College of Agriculture 
and Apphod Science Dr James E Ackert, pro¬ 
fessor of zoology and since 1923 chairman of the 
graduate council, has been made dean of the new 
division 

Dk Horace B English, formerly professor of 
psychology at Antioch College, has been appointed 
professor of psychology at the Ohio State University 

Miss Katherine Haring, of New Haven, Connecti¬ 
cut, a graduate of the class of *20 at Mount Holyoke 
College, has become the recipient of the Loomis fel¬ 
lowship of $1,500 in chemistry at Tale University 
Miss Haring is the first woman to receive this fellow¬ 
ship, which is made on the basis of the results of two 
years of graduate work. 

The Mellon Institute of Industrial Research an¬ 
nounces the foundation of an industrial fellowship by 
the Green Bag Cement Company of Pittsburgh, a 
subsidiary of the Davison Coke and Iron Company 
The investigational work of this fellowship, which 
will be carried on by Mr Raymond C Bnant, will be 
concerned with studies of the chemical And ph>sical 
properties of Portland cement and with the develop¬ 
ment of certain new cement products 

Dr Walter B Carver, professor of mathematics 
at Cornell University, will become editor-in-chief of 
the American Mathematical Monthly, beginning in 
January, 1932 

Dr. Clarence 0 Cheney, formerly superintendent 
of the Hudson River State Hospital at Poughkeepsie, 
N Y, has been appointed director of the New York 
State Psychiatric Institute He succeeds Dr George 
H Kirby, who recently retired 

Dr. Guy R Stewart has been appointed senior 
forest ecologist with the U S Forest Service, and is 
attached to the Northeastern Forest Experiment Sta¬ 
tion at Amherst, Massachusetts He is project leader 
on an ecological study of the factors associated with 
the success or failure of forest plantations in the 
northeastern United States 

Dr. George Grant MacCurdy, director of the 
American School of Prehistoric Research, represented 
Yale University at the celebration of the fiftieth an¬ 
niversary of the opening of the Natural History Mu- 
mm Building, held in the museum, South Kensington, 
Xftpdon* On September 29 and 30, 1931. 


Dr. John Rice Ball, associate professor of geol¬ 
ogy and paleontology w Northwestern University, is 
spending a sabbatical year abroad He will devote 
a large part of his time to a study of the Silurian 
formations and to the museums which contain con¬ 
siderable collections of Silonan fossils. 

Dr. Worth H Rodebush, professor of physical 
chemistry at the University of Illinois, recently re¬ 
turned from a summer tnp through Europe Most of 
his time was devoted to visiting universities in Ger¬ 
many and other countries 

Dr. Matilda Moldenhauer Brooks, research as¬ 
sociate in biology at the University of California, has 
returned from the South Seas, where she spent sev¬ 
eral months on scientific research under a grant from 
the Baehe fund of the National Academy of Sciences 

In announcing in Science for October 16 the ap¬ 
pointment of Dr Louis B Sliohter, of the California 
Institute of Technology, as associate professor at the 
Massachusetts Institute of Technology, it should have 
been said that it was of geophysics in the department 
of geology ' 

On October IS, at the Auditorium Hotel, Chicago, 
Dr E H Volwiler, chief chemist of the Abbott Lab¬ 
oratories and former chairman of the Chicago section 
of the American Chemical Society, was guest of honor 
and speaker of the evening at the regular monthly 
dinner meeting of the Chemistry and Physics Society 
of De Paul University Dr Volwiler selected for his 
topic “Chemistry and its Relation to Medicine ” 

Db E D Adrian, fellow of Trinity College, Cam¬ 
bridge, and Foulerton research professor of the Royal 
Society, will deliver the second Harvey Society lec¬ 
ture at the New York Academy of Medicine, on No¬ 
vember 10 His subject will be “The Messages in 
Sensory Nerve Fibers ” 

The twelfth Pasteur lecture of the Institute of 
Medicine of Chicago will be given on November 27, 
at the City Club, Chicago, by Dr Rufus I Cole, di¬ 
rector of the Hospital of the Rockefeller Institute 
for Medical Research Dr Cole will speak on “The 
Nature of Pneumonia” 

Da. Willem de Sitter, director of the Leiden Ob¬ 
servatory, gave a senes of three lectures at the Uni¬ 
versity of Pennsylvania, on October 19, 20 and 21, 
on “The Extent of the Universe” These lectures 
were made possible by the Tobias Wagner Fund, de¬ 
voted to lectures on astronomy Dr de Sitter de¬ 
livered an address on "The Origin of the Planetary 
System” at a joint meeting of the Washington Acad¬ 
emy of Sciences and the Society of the Sigma Xi m 
Washington on October 26. 
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The Minetalogical Society of Southern California 
was formed recently and held its first meeting on June 
23 at the Pasadena Library, with an attendance of 
176. The following were elected to hold office until 
June, 1932 President, Mr John A Renahaw, vice- 
president, Mr W S Morton, secretary, Mr Edwin 
Van Amnnge, treasurer, Miss Helen Fowler 

A symposium on poliomyelitis, sponsored by the 
New York state department of health and a group of 
pediatricians from New York State and adjacent ter¬ 
ritory in Canada, will be held m the auditorium of 
the College of Pharmacy, in Albany, on Thursday, 
November 12, at 10 00 a m The program, which 
was arranged by Dr Ii L K Shaw, program chair¬ 
man for the pediatricians, and Dr Thomas Parran, 
Jr, state commissioner of health, will include ad¬ 
dresses by a number of experts in poliomyelitis con¬ 
trol and research Among the speakers are Commis¬ 
sioner Parran, Dr Lloyd W Aycock, director, Har¬ 
vard Infantile Paralysis Commission, Dr George 
Draper, professor of clinical medicine, Columbia Uni¬ 
versity; Dr William H Park, director, bureau of 
laboratories, New York City department of health, 
Professor J G FitzGerald, director, Connaught Lab¬ 
oratories, University of Toronto, and Dr Simon Flex- 
ner, director, the Rockefeller Institute for Medical 
Research In view of the recent epidemic of polio¬ 
myelitis and the wide-spread interest it aroused, it is 
believed that this symposium will be of special value 
in summarizing present knowledge of the various 
phases of the subject The district consultants in 
poliomyelitis, health officers and physicians are cor¬ 
dially invited to attend 

Secretary of Agriculture Arthur M. Hyde was 
the principal speaker and guest of honor at the open¬ 
ing of the Florida Citrus Products Laboratory of the 
Bureau of Chemistry and Soils at Winter Haven on 
October 23 The buildings, grounds and certain 
other facilities required for the station were furnished 
by the citrus interests of Florida, in accordance with 
a proviso in the appropriation act which provided 
federal funds for the laboratory’s work The lab¬ 
oratory was dedicated at a luncheon given by the city 
of Winter Haven and its chamber of commerce Rep¬ 
resentative H. J Drone, of the first congressional 
district of Florida, presided. Following the address 
by Secretary Hyde, addresses were made by Dr. 
Henry G Knight, chief of the U S Bureau of Chem¬ 
istry and Soils, Dr W W. Skinner, assistant chief of 
the chemical and technological research unit of the 
bureau, and Dr. F C Blanck, chief of the food re¬ 
search division of the bureau The department offl- 
eWs explained the functions of the laboratory and 
the relation of the research work of the department 
to the citrus industry. 


Tfiot eleventh annual meeting of the highway re¬ 
search board, National Research Council, will be held 
on December 10 and 11, in Washington, D. C. The 
meetings will be in the auditorium of the National 
Academy of Sciences. The sessions will be devoted 
to discussions of reports of research activities m rela¬ 
tion to highway finance, transportation, design, mate* 
rials and construction, maintenance and traffic. 

Am International Federation of Societies of Trop¬ 
ical Medicine and Hygiene has been organised m 
Pans Tbe president is Professor C Aehard, and the 
secretary general is Dr M Zeitoun This federation 
is intended to include the societies of tropical medicine 
and hygiene throughout the world and is for the pur¬ 
pose of collaboration and coordination of study and 
research in these subjects Colonel Charles F Craig, 
professor of tropical medicine and director of the de¬ 
partment of tropical medicine at the School of Medi¬ 
cine, at Tulane University, of Louisiana, has been 
elected a member of the international council of tbe 
federation and secretary general of the commission 
for scientific study of tropical diseases. The Ameri¬ 
can Society of Tropical Medicine has been invited to 
become a member society of the international federa¬ 
tion 

Ik recognition of its work in forest research, the 
school of forestry of the University of Idaho has been 
elected to membership in the International Union of 
Forest Research Organisations. Notification oame 
from Dr Sven Petnni, the secretary-general at Ex- 
penmentalfaltet, Sweden. The International Union 
was established in 1929 and has as its sun the pro¬ 
motion of international cooperation in the various 
branches of forest research. It comprises more than 
80 forest research organisations in 30 countries. 
Seven other institutions m the United States in addi¬ 
tion to the Idaho School of Forestry now belong to 
the union. 

Colby College has received $250,000 under the 
will of Professor Julian D. Taylor under the condi¬ 
tion that the college raise the balance of a $3,000,000 
fund. 

Damages of $390,000 have been awarded the timer 
tees of Boston University for the taking of ahtidf 
130*000 feet of land along the Charles River, Bey 
State Road and Chilmark Street, Boston, for the pstis 
pose of building a state highway along the river bank, ' 
A jury in the Suffolk Superior Court made tbe 

Iks committee on drug addiction of the KtStoWl r 
Rai ea roh Council has granted the ram of #14,380 
research work to ba conducted at the Vntanflj, ft 
Michigan during the present academic pear. flMroftlg 
an tame of |4>Q90 or* the ataoeat 
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1090-31. TIw work is to be earriad on as previously 
Under the direction of Dr C. W. Edmonds and Dr 
Nathan B Eddy. 

The government of Manitoba has awarded a con¬ 
tract for the erection of the near science building of 
the University of Manitoba. A Winnipeg firm of 
contractors is to construct the budding at a tendered 
price of $536,197 for all stone construction 

The new Harvard astronomical observing station 
will be budt on the highest point between Mount 
Waehusett and the sea, on Oak Kidge, Harvard, Mas¬ 
sachusetts, twenty-seven miles northwest of Cam¬ 
bridge The land was given to the university by Mr 
and Mrs Alfred C Fuller, of Belmont. Construction 
will begin early in the spring, according to an an¬ 
nouncement by Dr Harlow Shapley, director of the 
observatory At this station the new 60-inch reflector 
telescope, the largest astronomical instrument m the 
East, will be the most important part of the equip¬ 
ment Five or six of the observatory’s other photo¬ 
graphic telescopes will also be moved from Cambridge 
to the new station. 

A modern dormitory for animals has been com¬ 
pleted at Wellesley College. In the new soology unit 
there is a fully equipped vivarium, oontauung airy 
rooms for the Bmall animals and eapacious aquariums 
and frog and turtle tanks. The animal rooms are 
separate, insuring complete seclusion From each 
room a trap door leads to an outside runway, and 
these in closures are separated from each other by 
concrete walls that extend eight feet underground to 
prevent burrowing Each room has two doors, one 
of glass, the other of wire The floors are of tile and 
the walls of concrete, to insure sanitary living con¬ 
ditions There is a small kitchen where the animals’ 
food is prepared The department has its own green- 
house in which to raise flah foods and plants for the 
lice used in experiments. Everything has been done 
to assure the comfort of the animals while they cto. 
awaiting experimentation. Ths vivarium has eight 
small aquariums, open oa three sides, and two large 
ones, open on all four sides For the fish that need 
fresh water, lake water has been pumped from Lake 
' Wsbtm. Salt water has hem stored in the basement 
fier the ocean fish. 

AocKHEDiNa to a press report, Dr. George Gaylord 
<• Simpson, head Of the Searritt Patagonian expedition, 
,, pvtnmed on October 28, on the Munson liner, Am«r- 
htgiom, after an abaenoe of more than a year 
epent studying fossil mammals in the lower region of 
FatkgonU Although some of the specimens had been 
SSOt <op previously for mounting at ths American Mu- 
-jtfmtl Natural History, Dr Simpson said that others 
t>r the government of Argen- 
rftWftr Task b August, 1980, 


but only seven mouths were devoted to collecting speci¬ 
mens, as he had spent several months lecturing at the 
museum in Buenos Aires Dr Simpson was accom¬ 
panied on the expedition by Mr Coleman S Williams 
of the museum staff, who returned to New Tork a few 
weeks ago The area traversed by the expedition in¬ 
cluded 5,000 square miles inland from the base eamp 
at Gommodoro Rivadavia, which was reached by oil 
tanker from Buenos Aires 

An expedition in the interest of fifteen small mu¬ 
seums, of which Captain Harry Carpelan is in com¬ 
mand, sailed from New Tork on October 1 The 
expedition is to cost more than $330,000 and is to be 
financed by a group of wealthy persons from various 
parts of the United States The cruise will be made 
in a four-masted schooner with auxiliary motors The 
itinerary will include Porto Rico, Haiti, the Galapa¬ 
gos, the Marquesas, Samoa, Society and other Pacific 
islands, Australia, New Caledonia, the New Hebrides, 
Dutch New Guinea, Borneo, Java, Sumatra, Siam, 
French Indo-China and the Hawaiian Islands* The 
voyage will end m Los Angeles in 1033 Those to 
make the tnp, numbering about thirty-five, include 
several anthropologists, an ornithologist, an ichthy¬ 
ologist, an oceanographer, a zoologist, a sculptor, 
several painters, photographers and sound-motion pic¬ 
ture operators* One representative will be sent by 
each of the museums to participate 

Exploration work by Mr A F Moore, of the 
Astrophysical Observatory, Smithsonian Institution, 
who is in South West Africa studying sky condi¬ 
tions, has been hindered fay many obstacles. The 
17. 8 Daily states that Mr Moore spent about two 
weeks on the summit of Lord Hill, about 60 miles 
east of Keetmaushop, South West Africa Employ¬ 
ing instruments for measuring atmospheric humidity 
and intensity of solar radiation, he has made daily 
observations, making notes also of the visible appear¬ 
ance of the sky Great difficulties have been encoun¬ 
tered. Mountains there are inhabited only at their 
base* where natives live. In their upper regions they 
are trackless And nearly inaccessible, in some oases 
rising almost perpendicular, making ascent almost 
impossible. The observatory’s permanent observation 
pekk in that country is Mount Brukkaros. Mr Moore 
plans to record observation conditions on other peak*, 
compare them to those on Brukkaros, with a possi¬ 
bility of finding a bettor observation station. On 
Lord JHH, Mr. Moore finds that the haze and dust 
seldom reaches the summit, end as a result, observa¬ 
tion* may be made when they would be impoMubto 
from a Mwer elevation. Lord Hill is more than 7,000 
feet Ugh. After he has worked in the Lord Hill 
llfeore will go north to Windhoek^ ifrfa 
and Ganstag on Mantfum je, 
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DISCUSSION 


A FORGOTTEN CONTRIBUTION TO NUTRI¬ 
TION BY MAGENDIE 

McCay 1 has called attention to the hitherto little 
recognized feeding experiments of Magendie in 1816, 
in which that noted physiologist tried to demonstrate 
the importance of nitrogenous foods in the diet The 
enticism applied to some of M&gendie’s work has 
been its laek of completeness It is of interest, there¬ 
fore, to note that the distinguished teacher of Claude 
Bernard performed further nutrition investigations 
that supplement and extend the knowledge derived 
from his early failures to maintain dogs on rations 
of isolated materials These additional and prac¬ 
tically forgotten experiments in some respects exceed 
m value the later and more celebrated contributions 
of the gelatine commission, of which Magendie was 
chairman Although, strangely enough, this work is 
not quoted m the gelatine report it 13 described in 
all but the first editions of the “Pr&ns El&nentaire 
de Physiologic” The experiments are also discussed 
by Londe 2 and Johannes Muller 8 The story may be 
retold as it could have been read nearly a hundred 
years ago in the American edition of Magendie’s 
text-book 4 

Since the publication of these facts (the experiments 
of 1816), in the first edition of this work, I have observed 
others not less important, whu-h show how limited our 
knowledge still is on the subject of nutrition 
A dog was allowed to eat pure wheaten bread and 
drink common water at will He died within fifty days, 
with all the signs of marasmus in the highest degree 
Another dog ate exclusively military or munition 
bread, his health continued perfectly good 
Babbits or Guinea pigs fed with a single substance, 
as wheat, barley, oats, cabbage, carrots, etc, will die, 
apparently from inanition, within a fortnight, and some¬ 
times much sooner But if the same substances be given 
together, or after short intervals, the animals live, and 
do welL 

I fed an ass on dry nee, and afterward boiled it in 
water, because he refused the first, the animal lived 
only fifteen days The last days he constantly refused 
to eat the nee A cock was fed on boiled rice for several 
months, and preserved its health 
Dogs fed exclusively with cheese, and others with hard 
eggs, lived for a long time, but became weak and 
emaciated, lost their hair, showing imperfect nutrition 
. The most general and important consequence <le 
ducible from these facts, and which ought to be followed 


1 0* M McCay, “Was Magendie the First Student of 
Vitamins T M Science, 71 315, 1930 



4 F Magendie, “An Elementary Treatise on Human 
^gWogy,“ transl by J, Severe, New York, p f 465, 


up and examined, is, that diversity and multiplicity of 
aliments is a very important hygienic rule This Is in 
dicated by our instincts, and the variations that the 
seasons bring in the nature and kind of aliments. 

While the precise duplication of Magendie’s ex¬ 
periments might prove difficult and while failure to 
eat in some instances masked the effects produced by 
the diets, yet in general, the qualitative results are 
such as might be expected from the standpoint of 
our modern knowledge Magondie's interpretations 
are particularly skilful The author indicates a 
rational solution to the practical problems of nutri¬ 
tion and yet recognizes that the field is just being 
opened From the historical aspect we may credit 
Magendie as being one of the first physiologists to 
use rodents for nutritional investigations The plan 
of the experiments described shows that he must have 
realized that the nutritive requirements of different 
species may vary Finally, in view of our present 
data on the phenomena of dietary deficiencies in 
animals, his observation, that prolonged consump¬ 
tion of poor diets might result m loss of fur and m 
general emaciation, is peculiarly significant One is 
almost tempted to say that Magendie observed, 
thereby, some of the signs of vitamin G deficiency m 
bis dogs fed on eggs or cheese alone. 

Franklin C Bing 

Department or Biochemistry, 

School or Medicine, 

Western Reserve University, 

A PROPOSED CLASSIFICATION OF DISEASE 
TRANSMISSIONS BY ARTHROPODS 
The diseases which are transmitted by insects and 
other arthropods often are classified according to the 
causative organism, and sometimes according to the 
transmitting agent Each classification serves definite 
purposes I should like to propose a classification 
based upon the type of transmission which occurs, 
not with the idea of attempting to supplant either of 
the systems of classification already established, but 
rather with the hope that this one will supplement and 
probably olanfy the others 
The nearest approach to such a classification is the 
well established use of the terms “biological” and 
“mechanical” in connection with transmission by 
arthropods These words have served a purpose, but 
they are inadequate for dearness It is also true 
that authors are not in agreement as to their exact 
meanings. The transmission of malarias fay mosqui¬ 
toes is certainly biological. The transmission of an¬ 
thrax and surra in cattle by blood-sucking flies is 
mechanical. In many oases ike dassifleation of the 
transmission is not so easily mode, and anthers 
dssaify them in one group or another depending 
upon their conception mainly of whet c ons ti tutes SU* 
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biological transmission. Unfortunately, some writers 
have interpreted biological to mean cyclical, that is, 
that the parasite concerned undergoes morphological 
change in the transmitting arthropod It seems ob¬ 
vious, however, that at least two biological events may 
occur in the life of a parasite during its sojourn in 
the invertebrate host It may multiply, or it may 
undergo cyclical change Other changes are conceiv¬ 
able, hut as yet not demonstrated The four combina¬ 
tions which may be made of these two biological 
events are given below, together with the names being 


Multiplication of or-No multiplication of 
ganism in vector organism in vector 

Cyclical change 

I Cyclo-propaga- 

II C y e 1 o develop- 

of organism in 

tive 

mental 

vector 

Example Ma 

Example Fi 


laria by mos 

laria by mos- 


quitoes 

quitoes 

No cyclical 

III Propagative 

IV Mechanical 

change of or 

Typhus by lice 

Typhoid by flies 

ganism in vec¬ 



tor 




proposed for the type of transmission represented b\ 
the combination 

It will be noted that the older term, biological, can 
still be retained as a collective term for types I, II 
and TII m contrast to type IV, for which I have 
retained the old term, mechanical The classification 
proposed is, then * 

Diseases Classified According to Typo of Transmission 
A, Biological 

I Cyclo-propagative—the organisms undergo 
cyclical change and multiply 
II Cydo-developmental—the organisms undergo 
cyclical change but do not multiply 
III Propagative—the organisms undergo no cycli 
cal change, but they multiply. 

B IV Mechanical—the organisms undergo neither 
cyclical change nor multiplication 

It is, of course, difficult to classify all arthropod- 
borne diseases on such a scheme The transmission of 
relapsing fever by ticks is very probably propagative, 
but since it is believed by some authors that the spiro- 
ohaete undergoes a change in morphology in the tick, 
It is possible that this transmission may be oyclo- 
propagative. Also, some diseases may fall into two 
(or possibly more) classifications The transmission 
of bubonic plague may be propagative, since we know 
that the causative organism can multiply in the fore- 
gnt of the flea, and also possibly mechanical, by the 
direct passage of the organisms in the faces of a flea 
**C«atJy fed on an infected rat However, it is be- 
flayed that these eases do not lessen the value of the 
d3fissti|eiflosu 


When file diseases of man are tabulated according 
to this scheme, certain facts stand out prominently 
which were previously obscure or unobserved For 
example, it is found that a relatively small group of 
diseases is transmitted mechanically by arthropods 
Also, when one looks for those diseases of greatest 
importance he finds them in groups I and III, The 
one characteristic, then, which they have m common 
is their ability to multiply within their arthropod 
hosts The possible exception to this statement is 
the case of fllanasis. However, the difficulty which 
this disease has in spreading is well known, and must 
certainly be attributed largely to the fact that the 
filarial organism does not multiply in its vector The 
fact that the most important arthropod-borne diseases 
of man have one thing in common suggests that more 
emphasis should be placed upon investigating this 
common characteristic, that is, toward discovering 
what factors are concerned in determining whether a 
parasite can or can not multiply in its invertebrate 


host 


Clay G Huff 


Univxbsity or Chicago 


GLAUCONITE AND FORAMINIFERAL 
SHELLS 

Ik the issue of Science for July 3d, A L Dryden, 
Jr, makes some statements relative to the occurrence 
of glauconite in fossil foraminiferal shells The 
writer has been studying the mechanics of concretion 
development in iossil-beanng concretions from the 
Cook Mountaiu (Eocene) formation of Brazos 
County, Texas This formation carries large amounts 
of glauconite, but the observations recorded below 
were made wholly on the glauconite found withm the 
concretions The figures are from counts made on 

TABLE I 


Type of occurrence Number 


Irregular, free, unpolished glauconite grains 126 

Thoroughly rounded and polished, free glau¬ 
conite groins „ „ . 1911 

Empty foraminiforal shells 21 

Foraminiferal shells packed with glauconite 189 

Foraminiferal sholls packed with a mixture of 
glauconite and other mineral matter 57 


TABLE II 


Ratio of total free glauconite grains to total 
grains ocenpymg foraminiferal shells 8 28 to 1 

Ratio of foraminiferal shells packed with glau¬ 
conite to shells packed with a mixture of 
glauconite and other mineral matter * 8A3 to 1 

Ratio of total packed foraminiferal shells to 

W»ty »haU* —. .11*10to t 
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petrographic thin sections eut ftoto parte of 14 con¬ 
cretions. The grains recorded as “polished** are either 
circular or elliptical in section If they were origi¬ 
nally formed in the interiors of the foraminiferal 
shells the shells had been entirely removed and the 
grains rounded prior to their inclusion within the 
concretions 

Frederick A, Bust 

A and M College or Texas, 

College Station, Texas 

PEAT UNDER A DELAWARE BEACH 

The article by Dr Richards on the occurrence of 
sod under the New Jersey beaches, which appeared m 
Science for June 19, interested me very much 
Similar material was found in 1911 on the beach at 
Rehoboth, Del This was reported and figured in an 
article published in 1913 1 


The material, a mass of peat several feet long, was 
exposed twice during the summer, after severe storms* 
It was embedded in the eand and appeared to con¬ 
tinue landward as it disappeared under the sloping 
beach A piece approximately a foot and a half in 
diameter was broken from the mass and is now in the 
Museum of the Department of Botany, Wellesley 
College Other deposits, one described by a fisher¬ 
man as ir turf with stumps m it," were reported to 
have been exposed during winter storms 
The occurrence of peat in this situation was inter¬ 
preted at that tune as the reimuns of a marsh flora, 
developed from a lagoon formed by an old fringing 
bar As the bar was pushed inland the sand over¬ 
whelmed the marsh and continued retreat of the shore 
line again exposed the buned vegetation* 

Lastitia M. Snow 

Wellesley College 


SPECIAL CORRESPONDENCE 


A FLORA OF MEXICO 

Our knowledge of the flora of Mexico u scattered 
through a multitude of systematic papers and a rela¬ 
tively small number of loeal floras, with only very few 
general works The fundamental work for the study 
of the flora as a whole, Hemsley’s four volumea of 
“Botany” (1879-88) in Salvm and Hodman's great 
"Biologia Centroh-Ameneana," enumerates 12,233 
species of vascular plants growing in the region from 
Mexico to Panama, with the citation of synonyms and 
speeimens examined (the latter almost confined to the 
material in the Kew Herbarium) There are no keys, 
no vernacular names and no account of uses, and the 
botanist who does not have access to a large botanical 
library can denve little profit from it Paul C Stand- 
icy's “Trees and Shrubs of Mexico” (1920-26) covers 
the woody plants very satisfactorily, giving keys, bnef 
descriptions, synonymy and range, but its greatest 
value, perhaps, lies in the condensed accounts of uses 
and lists of vernacular names which the author has 
bronght together under eaeh species The approxi¬ 
mately 5,700 species included in this work represents 
perhaps half the known flora. The floras of several 
of the islands on the west coast have been published 
by Sereno Watson, E L Greene, J N Bose (partly 
in collaboration with George Vssey), Abes Eastwood 
and Mrs. B S Ferns. L A. M Biley’s “Contnbn- 
tion to tiie flora of Sinaloa” (1923-24) was left in¬ 
complete at the death of the author and coven only 
the Polypetalae A flora of the same state, the de- 

iLsatltia M Snow, "Progressive and retrogressive 
ehaagea in the plant associations of the Delaware coast" 
Bot. Qag ,* 55 (1). 45-55, fig 6,1018. 


ecnptive part of which, containing various new spe¬ 
cies, is unfortunately printed on unnumbered pages 
so as to be almost impossible to cite, is in process of 
publication by J G. Ortega in the “Boletin de Pro- 
cultnra Begional” of the Somedad Cooperativa Luni- 
tada of MaaatlAn Millspaugb’s “Plantao Yucatanao,” 
mostly written in collaboration with Mrs Agnes 
Chase, was suspended nearly thirty years ago, after 
only five families bad been covered. Thus gap has 
been filled by Stanley's “Flora of Yucatan” (193ft), 
tin only complete flora of any Mexican stats. The 
very interesting flora of the peninsula of Lower Calin 
forma, an area not included in Hemsley’s “Botany,” 
has been pretty thoroughly covered by T. S Bran- 
degee, especially as to the “Cape Begum,” and addin 
tional lists of value have been published by E. A* 
Goldman and I. M Johnston. 

The participation of United States botanists in the 
investigation of the flora below the present northern, 
boundary of Mexico practically began with Aaa Gnsjp** 
papas on Charles Wright's second Texan and New 
Mexican collection (1863) and on Tbarberti NeW 
Mexican and Sonoran collections (1864), and Zw*. 
rey's “Botany of the [Mexican] Boundary" (1869)^, 
in which Gray collaborated. Into time works oecur - 
sional species collected within the present Knit* t£ 
Mexico were introduced. Gray's papers on JdBtftgf r 
plants from lower California and L. C. BrrendbsrgV 
from Wartenbeig, near Tantoyuea (both m 186!)^ 
were tbs first papers devoted entirely to Xcxi5to$ 
plants published n tins eountry. After a gap 
fifteen yean, Sereno Watson's two papers (UWjrfQtir' 

■ iti*ff 
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the flora of Guadalupe Island, based on Palmer’s 
1875 collection, began the long senes of publications 
from the Gray Herbarium devoted to the results of 
the Mexican explorations of Palmer, Pnngle and other 
collectors The paper by George Vasey and J N 
Rose (1889) on Palmer’s plants of 3889 from Lower 
California initiated the activity of the U S National 
Herbanum in the dcscnption of the Mexican flora, in 
the investigation of which Dr Edward Palmer, who 
collected for the United States Department of Agri¬ 
culture, played a part equalled only by Pringle 

It will be noticed that with the exception of two 
floras, both of which are incomplete, all the publica¬ 
tions above mentioned on the geographical botany of 
Mexico since the time of Hemsley have been produced 
by botanists of the United States An explanation 
of this, of course, is to be found in the relative acces¬ 
sibility of Mexico as a collecting field to the botanists 
of its northern neighbor Of the trinity of modern 
botanical collectors in Mexico whose specimens have 
been widely distributed—Palmer? Pnngle and Purpus 
—the two first were citizens of the United States and 
the third collected principally for T S Bran degee 
The very extensive Mexican collections of J N Rose 
are, of course, found principally in the U S National 
Herbanum The largest collection ever made in a 
relatively small area m Mexico, that of Brother G 
Arsfene and his associates from the regions of Michoa- 
e&n and Puebla, is most completely represented in the 
same herbanum 

The case is quite otherwise as regards our knowledge 
of the useful and medicinal plants of Mexico and 
their vernacular names These matters appear to have 
received no attention from Pnngle, but were among 
the pnmary objects of Palmer’s work in Mexico on 
behalf of the Department of Agriculture Opportuni¬ 
ties for aequinng information on such subiects, how¬ 
ever, are of course much greater to residents of a 
country than to those who visit it only on relatively 
bncf collecting tnps We find, consequently, that 
most of the important oontnbutions have been made 
by botanists resident in Mexico The principal works 
on medicinal plants are L Flores’ “Manual teraplutico 
de plantas mexicanas” (1909), B, Cuevas’ “Plantas 
mediemales de Yucat&n . ” (1913), and L Sue’s 

“Les plantes mediemales du Mexique” (1912), the last 
a compilation from the University of Toulouse For 
useful plants in general, the outstanding works are 
J, N. Rose’s “Notes on useful plants of Mexico" 
(1899), which was based principally on the author’s 
own observations and those of Palmer, and M Mar* 
ttnes’ “Las plantas mas utiles que existen en la repub¬ 
lics mexicana" (1928). For vernacular names, the 
principal Bourses are J. Ramirez and G V Aleocer’a 
“Smommia vulgar y cientifica de las plantas mexi¬ 


canas" (1902), and M Martinez’ “Cat&logo alfabdUoo 
de nombres vulgares y eientifieos de plantas que 
existen en Mexico" (1923-) The latter, not yet com¬ 
pleted, is similar in plan to Ramirez and Alcocer’s 
“Smomnua," but contains many additional names. 
Nicolas Leon’s “Bibhoteca botamco-mexicana" (1895), 
a work of 372 pages, contains on alphabetical list, 
with publications, of 805 authors who have written 
on the flora of Mexico, with sketches of botanical 
explorations and collectors Jose Ramirez' “La vege¬ 
tation de Mexico ’’ (1899) discusses the phyto- 
geograplucal divisions of Mexico proposed by various 
authors, and in addition contains a useful hundred- 
page list of altitudes of localities The only attempt 
at a list of Mexican plants since Hemsley, M Urbina’s 
“Catalogo de plantaB mexicanas (fanerogamos)” 
(1897), based on the collections of the Museo 
Nacional, contains only about 3,000 spccieB, and rep¬ 
resents less than a third of the known flora 

The task of bringing into one work the information 
scattered through so many publications is a gigantic 
one It has been undertaken by Professor Cassiano 
Oonzatti, of Oaxaca de Juarez, known to botanists of 
the United States for many years as the collector of 
excellent specimens of Mexican plants More than 
thirty years ago Professor Oonzatti, m collaboration 
with L C Smith, a clergyman in Oaxaca, published 
Parts 2 and 3 of a “Flora smoptica mexicana" 
(1895-7) A second edition of Part 3 was published 
in 1910, but Part 1 has never been published The 
parts published included 2,505 species, representing 
only the Corolliflorae Professor Oonzatti is now 
actively engaged in the preparation of another work, 
with the same title, intended to summarize our present 
knowledge of the vascular plants of Mexico It will 
include descriptions, abridged but sufficiently full for 
purposes of identification, of all the families, genera 
and species, with their principal synonyms, their 
ranges and an account of their important economic 
uses The treatment of the first 60 families, from 
ferns to Indaceae, has already been written From 
the nature of the case, the work will be largely a 
compilation, and the author wishes to obtain the eon- 
sent of United States botanists to the use m free 
translation of their published works on the Mexican 
flora for his book One of his primary aims is to 
stimulate the spirit of observation and study among 
the youth of Mexico by making available to them in 
their own language a synoptical account of the plants 
of their native country In this undertaking he de¬ 
serves and will undoubtedly receive the support of the 
botanists of the United States. 

S. F Blaki 

Btraian or Plant Industey, 

WAsaowroN, D O 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A NEW UICKOHANIPULATOR 

In some recent work with amebae it was necessary 
to isolate individual cysts and vegetative forms Com¬ 
plex devices such as the Chambers or Taylor micro- 
manipulators were impracticable for this purpose 
The above apparatus is relatively simple, and has the 
important advantage of picking up objects from the 
upper surface of the slide 

Dr H C Hinshaw, formerly of this department, 
had this manipulator built It is attached to the 
binocular body of a Leitz microscope (Fig 1), and 



therefore, since it moves up and down with the adjust¬ 
ment of the microscope, the pipette is always in 
focus It is used with the 16 mm or as high as the 
No 5 Leitz objective The manipulator itself is made 
of aluminum with German-silver springs and screw 
thrusts Two vertical screw thrusts (A and B) push 
against steel balls working ui a groove They give 
movement in the vertical and one horizontal plane 
The horizontal screw thrust (C) pushes against a 


steel spnng (D) and gives movement in the third 
plane 

Dr Hinshaw left before perfecting the instrument 
or working out a satisfactory method of pipette con¬ 
trol After many trials of various devices a new 
pipette holder was built (E and Fig 2) It is essen¬ 



tially a modification of the Taylor holder, except that 
it is smaller and makes use of the principle of the 
lever (F) and removes the screw from the direct line 
of the pipette In this way much more delicate con¬ 
trol is obtained, and movements from the operator’s 
hand are not transmitted to any great extent. It 
consists of a brass cylinder into which fits a piece of 
glass tubing (G) filled with mercury and capped with 
a piece of rubber Into the smaller end of this mer¬ 
cury column is cemented the mieropipette (H) A 
metal plunger (I) controlled by the thumb screw (J) 
pushes against the rubber and so controls the column 
of mercury, in this way pulling in or expelling an 
object from the mieropipette 

The manipulator combined with the mechanical 
stage gives a unit which has controlled movements in 
three planes Stage movements and the coarse ad¬ 
justments of the microscope give the coarse adjust¬ 
ments of the unit The screw thrusts of the manipu¬ 
lator plus the fine adjustments of the microscope con¬ 
trol the finer movements. 

In the handling of cysts of amebae the instrument 
is used in the following way. A drop of material 
containing amebae is put m the lower left-hand 
comer of the slide To the right of it are placed two 
or three drops of Locke’s solution. To the ngbt of 
them is a cover slip with a drop of reagent on its 
surface. A cyst is picked up by the pipette, the 
mechanical stage is moved along until the first drop 
of Locke’s is in focus, the cyst is washed, picked up, 
the stage is moved again, etc., until the cyst is finally 
in the drop of reagent on the eeverslip. 


Dbpabtmknt or Zoowar , 
UNimaiTT or Oanptmatte, 
Bx&kslxy, 
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A SINGING TUBE 

Dr. Robeson has recently reported the construction 
of simple forms of singing tubes. 1 I had the follow¬ 
ing experience in the spring of 1939, while an under¬ 
graduate at Middlebury Pieces of soft glass tubing 
of about 10 cm length and 6 to 7 mm diameter were 
being formed into combustion tubes by sealing and 
slightly expanding one end Chancing to blow a bulb 
of about 20 cm diameter on one of the tubes, 1 was 
startled by the immediate production of a singing 
note of considerable intensity which continued for 
well over a minute Moderate heating of the bulb 
m a Bunsen flame was enough to repeat the phe¬ 
nomenon, but with a lesser intensity because of care 
exercised to avoid softening of the glass The tube 
lay on my desk for several weeks and could be made 
to sing merely by heating m the flame of a match 
until its usefulness was ended by accidental drop 
ping I made several attempts to reproduce it but 
with no success 

My tube differed from those of Dr Robeson ui 
these respects the bore was larger, beating of the 
bulb rather than of the junction of bulb with tube 
started the singing, the starting temperature was low, 
and to the best of my recollection there was no notice¬ 
able variation of pitch with change of temperature 

William R Coll 

Lincoln University 

PURE SMOOTH AND ROUGH COLONY 
TYPES AT WILL 

Animal bacteriologists since 1890 and plant bac¬ 
teriologists in more recent years have been much in¬ 
terested in the study of two colony types, smooth and 
rough, produced by many bacterial organisms 

The usual procedure for obtaining the separate 
eolony types for study has been to pick a smooth or 
rough colony from a poured agar plate produced by 
the usual bacteriological technique, % e , a needle trans¬ 
fer of the culture (broth, agar slant or diseased mate¬ 
rial) to a tube of liquid (broth or water) and some¬ 
times from the first tube to a second tube A transfer 
is then made from each dilution tube to melted agai 
for poured plate examination When beef infusion 
broth or agar is used it is usually adjusted to pH 7 0 
or neutrality 

From this form of technique the plates may or may 
not be pure cultures of S or R colonies 
' The production, At will, of pure plate cultures of 
4 the 8 and B eolony forms of three bacterial organisms 
has been made possible by a modification of the usual 

? V tom*, McsSh «, im, p *«0. 


bacteriological technique and it is believed that the 
purity of types and on abundance of material can be 
assured for the further study of the two forms 

Modified Technique 

Make a needle transfer of the culture (broth, agar 
slant or diseased material) to a pH 6 0 and a pH 7.0 
beef infusion broth tube Then make a second dilu¬ 
tion tube from each pH grade of the (1) seeded broth 
tube Hold the (2) dilution broth tubes in both pH 
grades for 18 or 24 hours at room temperature 

After tins growth period again make (1) and (2) 
dilutions from eaeli pH grade of the young culture 
to a corresponding pH grade of broth From the last 
(2) dilution broth tube transfer to a melted pH 6 0 
and pH 7 0 beef infusion agar tube for poured plate 
examination. 

This modified technique produces on the plates pure 
culture of the S or R colonies 

This technique involves three factors necessary to 
assure the pure S and R colonies They are as fol¬ 
lows* 

(a) dilution before and after the young growth 
period of the organism 

(b) young culture. 

(o) pH of the culture medium. 

For the smooth colony ubc only pH 7 0 modiura 
For the rough colony use only pH 6 0 medium. 

The S colony is virulent, the R colony is avirulent. 

Attention is called to the fact that an interchange 
of pH grade from broth to agar plate may result in 
intermediate types with a corresponding interference 
in demonstration of virulence and nonvirulence on 
the host plant 

Reversion of the R type back to the S typo will be 
discussed in the complete manuscript soon to be pub¬ 
lished. 

Virulence was demonstrated by inoeulahon on the 
host plants with the pure S colonies and nonvirulenee 
by inoculation with the pure R colonies of Bacterium 
tumefactens, hop strain, and Bacillus phytophthorus 
organisms. 

Later tests with single cell isolations from the S 
and R types produced w the first B phytophthorus 
culture Study corroborated the evidence produced in 
the earlier study in every particular. 

The single cell progenies were kindly furnished by 
Dr A. J Hiker 

The third organism studied was a com borer para¬ 
site as yet unnamed and unpublished 

Agnes J. Quirk 

Bureau of Plant Industry, 
tin & Department or 
Agriculture 
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SPECIAL ARTICLES 


HETEROTHALLISM IN PUCCINIA 
TRITICINA 1 

Cbaige 1 2 discovered in 1927 that the spermatia 
(pycmo spores) of the rust fungi are active functional 
spores which serve in some way to initiate the sporo- 
phyte generation of the rust Since then other work¬ 
ers have proved by greenhouse investigations that 
these spores con be used m producing hybrids be¬ 
tween physiologic forms of a rust, and a beginning 
has been made by cytological methods in learning 
how these spores function C F Andrus, in a paper 
presented before the Botanical Society of America in 
December, 1930, reports the occurrence m the game- 
tophyte generation of Uromycea appendtetdatus 
(Pers) Fnes of tnchogynous hyphae which “are 
much branched and highly septate organs having 
their terminus at the epidermis of the host leaf where 
they project through stomata or between epidermal 
cells and make contact with spermatia.” Nuclei of 
spermatia enter these tnchogynous hyphae and initi¬ 
ate the sporophyte generation 
Puccinm tnticina Eriks , the leaf rust of wheat, has 
its aecial generation upon species of Thalictrum. 
The spondium, formed by the germinating tehospore, 
m the spring, is a haploid spore, and when it falls 
upon a Thalictrum leaf it germinates, enters directly 
through the outer epidermal wall, and forms a 4- to 
6-cell hypha in the epidermal cell, which m turn gives 
rise to haploid, intercellular mycelium 
After 6 or 7 days of vegetative growth reproduc¬ 
tive activities set in. Spermogoma (pycnia) form at 
both surfaces of the leaf A count of a hundred 
spermogoma m 11-day infections shows that 46 open 
upon the upper surface and 64 upon the lower 
At the same tune that spermogoma are forming, 
hyphae near the lower surface of the leaf grow into 
stomatal apertures A hypha in a stoma is short¬ 
lived, but successive hyphae present themselves at the 
same stoma It is not uncommon to find 6 or 6 
hyphae in the same stomatal aperture, only the last 
of which is living In addition to this an occasional 
hypha at the upper epidermis forces a passageway 
between epidermal cells to the upper leaf surface. 
In older leaves this development at the upper epider¬ 
mis is limited In infections on young tender leaves 
it is more abundant There may even be an ex¬ 
tensive subepidermal growth of mycelium giving nse 

1 J H Craigie, “Experiments on Sex in Rust Fungi/ 1 
Nature , 120 116-117, 1927, 
a J H Craigie, “Discoverj of the Function of the 
Pycnia of the Rust Fungi,” Nature, 120s 765-767, 1927. 


to groups of upright hyphae that push up to the sur¬ 
face Hyphae reaching the lower or upper leaf sur¬ 
face through stomata or between epidermal cells are 
regarded as receptive hyphae 
In the substomntal air space, beneath a stoma oc¬ 
cupied by one or more receptive hyphae, the hyphae 
grow and branch rapidly, forming a dense little nest 
of cells—the beginning of an aecium If, as not in¬ 
frequently happens, practically all the stomata in 
an infected area arc occupied, there is not room for 
so many aerial primordia, and only a part of them 
develop Over a large vein, where stomata do not 
occur, aecml pnmordia are absent 
Puccxnxa tntimna is heterothallic A monospondud 
infection may bear both spermogoma and receptive 
hyphae, but, if kept isolated, it will remain sterile. 
Unless spermatia are brought to it from another and 
different infection, the aecia remain haploid and after 
the first differentiation into an upper area of small 
dense cells and a lower area of large empty ceils, the 
whole aecium gradually degenerates and dies With 
rare exceptions the sterile aecium consists of uni¬ 
nucleate cells from beginning to end 
A comparative study of a number of young in¬ 
fections of the same age shows that some have many 
spermogoma and few receptive hyphae, others have 
comparatively few spermogoma and more receptive 
hyphae, and a few have no spermogoma whatever 
and abundant receptive hyphae The intermediates in 
this series are more numerous than the extremes, al¬ 
though some, at first classed as intermediates, have 
since been proved to be of multisporidml origin 
This is not just a temporary condition of young 
infections In one sterile infection 42 dayB old there 
were 103 spermogoma and only 23 small stenle aecia. 
In another large sterile infection from the same lot 
of material there were over 200 sterile aecia and no 
spermogoma whatever Moreover, in this latter, the 
average size of the aecium was much greater than in 
the spermogomal infection The infections of Puc¬ 
cini trxticxna can be arranged into a series with an 
almost exclusively spermogomal type at one end and 
a completely aecial type at the other. 

Before fertilisation, the receptive hyphae, like the 
haploid mycelium producing them, consist of uni¬ 
nucleate cells When fertilization takes place, the 
receptive hyphae at the stomata are found crowded 
with nuclei Two to 6 nuclei are common and as 
many as 11 nuclei m a cell have been seen Growth 
from these cells permeates the aecium. The young 
fertile aecium grows vigorously and is composed of 
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a matrix of haploid cells interspersed throughout 
with cells containing 2 or more nuclei The aecium 
becomes differentiated into a lower half of large 
vacuolated cells, which later die, and an npper half 
of smaller denser cells In this upper area multi- 
nucleate cells are abundant The number of nuclei 
varies, ranging m extreme cases to 15 or 20 per 
cell With further growth and cell division the num¬ 
ber of nuclei per cell decreases From this mass 
cells grow down to form the sporogenous layer of 
“basal” cells Young basal cells contain from 2 to 
6 nuclei The extra nuclei are used in forming the 
first spores and by the time the spore chains are well 
started the basal cells are regularly binucleate 

The question of the effectiveness of the receptive 
hyphae that grow to the upper surface of the leaf 
is still an open one Aecm occur that open on the 
upper surface, but they arc uncommon Either fer¬ 
tilization of the upper receptive hyphae is rare, or 
those that are fertilized grow to the lower surface 
before developing further So far this has not been 
observed 

Ruth F Allen 

Bubka u or* Plant Industby, 

IT S Department or Agriculture, and 
California Aoricumural Kxilriment 
Station 

THE REDIA OF THE GASTEROSTOMES 1 

An intermediate generation has been found m the 
life history cycle of the trematode order Gasterosto- 
mato, thereby bringing this form into hne with nor¬ 
mal life histories of other digenetic trematodcs The 
adult of this generation, the redia, is found in abun¬ 
dance in the lumen of the young mother-sporoeysts 
Young redia dissected from the mother-eporoc’vsts arc 
very active swimmers due to the covering of long 
cilia over the ontne surface of the body Older speci¬ 
mens indicate a loss of cilia followed by a coating of 
spines which are similar in character to the final adult 
Two eyes are present The redia is hermaphroditic 
The testis is large, median m position with an ex¬ 
tensible penis In a live redia, mature active sper¬ 
matozoa have been observed The ovary is small, 
below the testis on the left side Laurer’s canal is 
long and apparently functions in cross-fertilization 
as a sperm-duct leading to the ovary The vitelline 
complex in two lateral rows is very well developed 
Eggs are shed through a short oviduct into the cauty 
of the mother-sporocyst and give rise to ceroanae 

The origin of the redia was found to be in the 
gonads of the mother-sporocyst, and localized m the 
distal ends of the branches. The testis is large and 

i Contribution from the Zofilogteal Laboratory of the 
University of Michigan, 


situated below the tip of the branch previous to the 
expanded portion of the lumen. The ovary in the 
mother-sporocyst of Bucephalus pusdlum appears in 
the form of “stroma.” In B elegans the ovary is 
located in a “plug” extending downwards into the 
lumen. This “plug” is composed of the ovary and 
nutritive glands, both m the form of “stroma” which, 
as development proceeds, extend for a considerable 
distance through the lumen even in older branches 
heavily packed with cercanao 

Spermatogenesis has been worked out in detail 
for all three generations, m the mother-sporocyst, 
redia and final adult 

It is therefore concluded that each of the three 
generations starts with a fertilized egg and gives rise 
to hermaphroditic “adults ” Maturation with polar 
bodies and reduction is evident There is no parthe¬ 
nogenesis or metagenesis The life history of the 
trematodea as witnessed in tins order is simple, with 
comparable embnological and larval stages m each 
of the three generations The differences in the 
adults undoubtedly has evolutionary significance and 
is probably due to parasitism first, within a mollusk, 
second, within the mother-sporocyst, and third, within 
the vertebrate 

Other species, not related to the gasterostomes are 
being studied by the author to find out how universal 
this method of reproduction is, among the class 2Ve- 
matoda Material to be examined must be young 
before the reproductive stage is over and before the 
nutritive phase increases to confuse observation 
Completely known life cycle material is preferable 
Differential staining is advisable 

Arthur E Woodhead 

University or Michigan 

VARIATIONS IN THE EVENING PRIMROSE 
INDUCED BY RADIUM 

Geneticists are now aware that x-rays and radium 
are agents by which genetic changes, both genic and 
chromosomal, may be produced However, in the sev¬ 
eral years since 1927, in which many investigators 
have published on the genetic effects of irradiation on 
both plants and animals, nothing, in so far as I am 
aware, has appeared dealing with the irradiation of 
the evening primrose For the past three years the 
writer has been making such an investigation, using 
radon (radium emanation) m the treatment of 
Oenothera Lamarckutna and Oe franciscana, a pre¬ 
liminary account of which appears here 

The method of treatment was to insert an unflltered 
tube of radon parallel with the buds m a flowering 
cluster, thus treating buds in all stages of develop¬ 
ment at distances varying from direct contact to 4 
cm. As the flowers opened after treatment they were 



464 


Semites 




self-pollinated Eight irradiations of Lamarcktana 
and four of franctscana were made, the tubes of 
radon used varying from 7 milhcunes to 17 me, and 
the tunes of application from four to twenty hours. 
At the same time, dowers on another shoot of the 
same plant were selfed (being adequately protected 
by lead) to provide control material In all cases, 
control families have shown only the usual species 
characteristics 

The immediate effects of the radium treatment were 
a development after two days or less of a necrotic 
area in the cluster where the radon tube had rested, 
an abscission of buds thus affected regardless of size 
or age unless the injury was very slight, and a necro¬ 
sis of all buds in the stages of meiosis or younger 
The rate of dowering, the size of the dowers, and the 
fertility, chiefly of the pollen, were affected to a 
greater or less degree depending on the dosage 

Single capsule sowings were made in 1930 of the 
seed from treated buds, making 95 families of Lo- 
marcktana origin and 29 families of franctscana 
origin The percentage germination was lowered in 
those cultures which had the heavier dosages As the 
seedlings developed their rosette characters it was 
found that many unclassifiable leaf shapes, sizes and 
peculiarities existed in both Lamarcktana and /ron- 
etscana In the majority of cases, the leaves were 
very much distorted and retarded in growth In some 
cases, however, quite new and distinct leaf features 
were present In Lamarcktana material small, weak 
plants were rather common m irradiated cultures, 
some with very unusual leaf characters, mottled, pale 
green, reduced size, wiry, irregular, no crinkling, ex¬ 
cessive crinkling and the like No two were identical. 
In the franctscana cultures the same general condi¬ 
tions were present, although the percentage of ab¬ 
normal forms w&s lower However, the most striking 
of the radium variants have been in franctscana ma¬ 
terial 

It is unfortunate that the vast majority of the 
atypical foms mentioned above were too weak to sur¬ 
vive field conditions, either dying or not coming into 
bloom. A few of the stronger ones did bloom, how¬ 
ever, and have proved very interesting plants The 
abnormal characteristics manifest m the rosette con¬ 
dition continued and new ones peculiar to the mature 
condition appeared As a rule, the flowering tip was 
smaller, bore fewer flowers, and had quite a high per¬ 
centage of buds drop before blooming The floweTS 
were generally smaller, distorted in most features, and 
pollen sterility was much in evidence Some few 
plants were wholly sterile. 

Breeding work, in so far as was possible, was done 
with the above forms The progenies are now being 
grown It is known definitely that one of the abnor¬ 
mal types found in Zamorchtana when selfed throws 


a progeny in which the parent type compose* ap¬ 
proximately one-fourth (7 in 27) of the population. 
This type is a little more viable than the majority. 
It is a form with dull coarse leaves, free from crin¬ 
kling with very irregular margins, sometimes toothed. 
The behavior at present suggests some unbalanced 
chromosome condition 

One of the more viable of the atypical franctscana 
forms was selfed and its progeny grown this summer. 
An entirely new form has appeared, extremely weak 
with very linear mottled leaves. Twenty-three of 
these plants have appeared in a population of 64, the 
frequency suggesting & 1 2 ratio It is disappoint¬ 
ing that this new form is not viable under field con¬ 
ditions. Sellings are being made among the 41 other 
plants in the hope of discovering a few heterozygotes 
which will give the same form next year. 

Many of the normal plants m irradiated cultures 
were selfed in the Bummer of 1930, so that any re¬ 
cessive condition induced by radium treatment might 
appear m their progeny this summer. In one case, 
that of & franctscana plant, an abnormal type has ap¬ 
peared In a population of 25 plants, four are of this 
new type, characterized chiefly by the tiny, much dis¬ 
torted crinkled condition of the leaves on the flower¬ 
ing tip 

It is intended to continue the genetical investiga¬ 
tion on these new forms occurring in the progenies 
from radium-treated buds, in so far as the conditions 
of reduced fertility will permit It is also planned to 
investigate the chromosomal conditions m the radium 
variants 

I wish to acknowledge the invaluable aid of those 
who are making this work possible Dr Halsey J. 
Bagg, of Memorial Hospital, New Tork City, who has 
kindly supplied me with the radon, and Dr George 
H. Shull, of Princeton University, who has been very 
helpful m his guidance and criticism. 

Wk. H. BurnwoHAit 

Princeton University 
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THE UNITED STATES ARMY MEDICAL DEPARTMENT 
AND ITS RELATION TO PUBLIC HEALTH 1 

By Major EDGAR ERSKINE HUME 

MEDICAL COBPS, U 8 ASMT 


Am army exists for the purpose of destroying the 
power of the enemy and preventing his retaliating in 
fcm*. The medical department of an army is, as are 
•U branches, charged with doing all possible to bring 
about this end. Specifically, in the words of our 
army regulations: 

33m mission of the Medical Department is the eon 
serration of man power—the preservation of the strength 
of the military forces, This ia accomplished by the »«lec- 

*The fourth annual Delta Omega lecture at the Mass*- 
Institute of Technology, April 8, 1881. The 
SWtta Omega lecture ie delivered each year before the 
" chapters of the Delta Omega Sods*? el the Mweedw; 
aettfe Xaatttnte of Technology sad of the Harvard School 
of Public Health, and to it the publu ia invited The 
XWHa Omega Society, to which selected students of public 
Health are admitted, was fouadsd in 1884 at the School 
it Hygicno and Public Health of the Johns Hopklne 
HMwseity Other chapters hare been established at 
Hamad, the Massachusetts Institute of Technologr, 
JfHMcan rmd OaUfamla. 


tion and enrolment for military service, through properly 
conducted physical examinations, of only those men phys¬ 
ically fit for the performance of the duties to derolrs 
upon them, by keeping such personnel ia good physical 
condition through the application of modern principle* of 
preventive medicine, and m furnishing those Who do be¬ 
come disabled with such aid ia the form of evacuation 
and boepitali cation facilities as will speedily restore them 
to heaith and fighting efficiency. 

Thu is a dear statement of our duty m general 
tenu ( and the manner of its performance in modern 
warfai* may be appreciated when I tell yon that, in 
the world war, 85 per cent of the total number of 
Am e ri can army battle casual ties were returned to 
duty, mid a total of 95 per cent of the sick sad ordi- 
nary injuries were returned to dnty And to those 
who do not know of the work of the medical service 
in eumbati let me say in paesing that though ordinar¬ 
ily emmHand “a on- q omb a t a nt s,” too eaualtiee in ear 
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department at the front in the great war were second 
only to those of the Infantry Just consider that 
there were, in proportion, more men killed or wounded 
among the officers and enlisted men of the Medical 
Department than among those of the Artillery, Air 
Service, Cavalry, Signal Corps or Engineers who saw 
front-line service 

I do not propose discussing to-day the work of our 
corps m its purely military duty* That would be of 
only secondary interest to you as public health men 
Though there can be no really essential difference in 
the work of the military sanitarian and his civilian 
confrere, there are certain aspects and limitations of 
the work of each which I propose to mention The 
fear of “state medicine,” that bugbear of the general 
practitioner, has at times led to ill-founded statements 
and distortion of facts regarding the federal services 

Military sanitation is the prevention of disease in 
armies More specifically it consists m the practical 
application, under diverse conditions met in the field 
and camp or permanent garrison, of & system of prin¬ 
ciples relating to the preservation of health It em¬ 
braces all the details which relate to public health, in 
a civil community, and in addition must take cog¬ 
nizance of other factors which either do not enter into 
or can not be controlled in civil life 

While the civilian health officer has to deal with the 
population as he finds it, the military sanitarian can 
choose the bulk of his human material in the form of 
recruits, the proper selection of the soldier consti¬ 
tuting one of the most important requirements for 
attaining satisfactory health conditions and the great¬ 
est degree of military effectiveness The fundamental 
reason for military sanitation is not humanitarian, 
but increased military efficiency and the application 
of Bamtary principles adapted to the requirements of 
the military machine assist in the struggle for victory 

I do not mean to imply that civilian health officers 
should not be interested in military sanitation Quite 
the contrary Wars are now waged not by armies 
alone, but by the entire resources of personnel and 
materiel of nations This can not well be otherwise 
in view of the possibilities of the wars of to-day and 
to-morrow, and we must face these facts, whether we 
like them or not In the broad sense were we to be 
drawn into a war now, each one of us, including you, 
would, in a measure, be called upon to practice mili¬ 
tary sanitation and military preventive medicine, and 
this holds true whether we have a large army, a small 
army or no army at all 

In time of peace, a military command living at an 
army post is composed of individuals, not excepting 
civilians of all ages, under a much more complete 
control than is possible outside the service Obviously 
the military health officer’s work is rendered more 
simple thereby He has but one man to convince of the 


desirability of the step that he recommends, and that 
man is the commanding officer The commanding 
officer is responsible, and, having been convinced, can 
issue a military order whieh will be binding upon each 
and every soul, living upon the post. Civilians not 
wishing to comply with such orders are not permitted 
to remain Of course such a condition requires com¬ 
plete confidence in the health officer, or medical in¬ 
spector as he is called in the service, on the part of 
the commanding officer A commander who does not 
trust the ability and knowledge of his medical advisers 
usually is not slow in taking steps to secure their re¬ 
placement On the other hand, the military officer of 
health has special difficulties His great power is at 
once a source of weakness He is immediately blamed 
for anything that goes wrong m & medical way, and 
usually he haB to carry the responsibility alone Mili¬ 
tary personnel are by the very nature of things unable 
to live m the same way as civilians There are med¬ 
ical conditions incident to overcrowding, exposure and 
long hours, problems concerned with the supply of 
potable and sufficient water in the field, the disposal 
of body and other wastes when on the inarch and in 
camp, venereal infections, and many others, all of 
which must be considered in a different light from 
that in which the civilian health officer labors The 
recommendations made must be adapted to the neces¬ 
sities in each case 

The greatest of all differences in the recommenda¬ 
tions of the military as contrasted with the civil health 
officer is that of objective The civil health officer 
knows no higher law than the preservation of human 
life and health Other considerations are secondary 
But in the army the military necessity must come first 
This is, of course, considerably less so in time of 
peace than in war, but the difference is always felt 
The medical inspector m the army may know that to 
order soldiers into & certain locality will inevitably 
result m increased incidence of disease or even loss 
of life, yet such orders may be necessary and there¬ 
fore, to a soldier, desirable A medical officer who 
merely recommends against such action, relying on 
the fact that it is not himself but the commander who 
must bear the responsibility, or who otherwise offers 
only destructive criticism, is not worthy of his salt 
He is, under such circumstances, merely an objector, 
a “no-man,” far more deadly than the “yes-man,” to 
use a bit of army slang So the military officer of 
health must possess a sufficiently broad knowledge of 
his subject to be able to offer eound advice in tttoh 
times of stress or in handicap conditions. A mere 
recollection of rules of thumb will not suffice him 
With modern advances in preventive medicine and 
the consequent increasing degree of protection from 
communicable diseases afforded the children and yestffc 
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of the nation, special problems arise for the military 
health officer. More and more of such children attain 
adult years Without having acquired immunity to cer¬ 
tain diseases by having had them, or with low resis¬ 
tance to some of the common communicable diseases 
This has an important bearing on mobilizations of 
troops that may be necessary in the future, as well 
as in the peace-time problems of army life Recruits 
are having a higher and higher group susceptibility 
not only to those diseases of which one attack confers 
permanent immunity, but also to those, resistance to 
which is developed by repeated exposure or attacks 

Entirely aside from all this, military medical officers 
in their turn must at all times be interested m every 
means of preserving the health of our whole popula¬ 
tion and of preventing diseases in general This 
phase of our task will be of more interest to you 
than the other 

“When,” as Surgeon-General Ireland says, “the pro¬ 
fession of public health has made an advance, the 
army has advanced with it, and occasionally it has 
led the profession ” Our corps is a small body con¬ 
sisting of less than a thousand medical officers, and as 
this group has the task of providing medical and 
surgical attention of every sort to the army and its 
dependents, at home and abroad, there can be but a 
comparative few whose duties are spent chiefly in the 
field of public health and hygiene 

Let me run over some of the work that our officers 
have done in this field in the past In other words, 
let me recall to you some of the contributions to 
sanitary scienco of members of the medical depart¬ 
ment of your army I limit myself to career medical 
officers or those whose work has been performed while 
they were in the service Otherwise I should merely 
be reviewing the work of American medical scienco in 
general, for in tune of war practically the entire 
medical and public health professions have been and 
will again be at the service of the government 

Our army medical department has numbered on its 
rolls not a few of America’s foremost men of science 
As early as the Revolution, Washington’s army in¬ 
cluded such men as John Morgan and William Ship- 
pen, both graduates of Edinburgh and successively 
directors general of the army They were leading 
pioneers in medical education and the principal 
founders of the medical department of the Univer¬ 
sity of Pennsylvania, the oldest medical school m this 
country (1765). Associated with them m the Conti¬ 
nental Army was an even more distinguished officer, 
Benjamin Rush, likewise an Edinburgh graduate and 
sometime physician general of the Middle Department 
Be succeeded Morgan as professor of practice in the 
Collage of Philadelphia, and was the founder of the 
Philadelphia Dispensary, the first m America (1786). 


Be was the ablest clinician of his tune, a signer of 
the Declaration of Independence, and dubbed by 
Lettsom the American Sydenham, His monograph cm 
insanity was the only systematic treatise before 1863, 
and of particular interest to us as public health men 
is his well-known account of the Philadelphia epi¬ 
demic of yellow fever to which I shall refer later He 
also wrote a valuable pamphlet on the hygiene of 
troops (1777), and his papers on the American In¬ 
dian are considered the first American contributions 
to anthropology 

The earliest American pharmacopoeia was that pre¬ 
pared for the use of the Continental Army by William 
Brown, of Virginia, who succeeded Rush as physician 
general of the Middle Department It appeared in 
Latin m 1778 The first surgical work published in 
this country was from the pen of John Jones, a 
soldier of the French and Indian, and Revolutionary 
Wars, and as it included an appendix on camp and 
military hospitals, it must be reckoned the first Amer¬ 
ican book on military medicine 

James Tilton, one of the early surgeons general 
after the Revolution, introduced the “hut system” 
during the war to avoid overcrowding of hospitals, 
a step much in advance of the then prevailing usage 
in this and other countries 

In 1834, Joseph Lovell, the first surgeon general of 
the army under the reorganization of 1818, intro¬ 
duced competitive examinations for admission to the 
Medical Corps, one of the two administrative mea¬ 
sures for which he is remembered, the other being the 
abolition of the whiskey ration—a valuable step, 
though hardly popular with the general public of 
those pre-Volsteadian days 

The surgeon general of the army just after the out¬ 
break of the war of 1861 was William Alexander 
Hammond, who made his mark as a physiologist by 
his essay on “The Nutritive Value and Physiological 
Effects of Albumin, Starch and Gum when Singly and 
Exclusively used as Foods,” which won him a Euro¬ 
pean reputation, the medal of the American Medical 
Association (1853) and the chair of anatomy and 
physiology at the University of Maryland, in 1860. 
He continued Tilton’s provisions for the prevention 
of overcrowding by the extensive construction of hos¬ 
pitals upon the pavilion system And he did more. 
In the words of another great military medioal officer, 
Weir Mitchell, “he duly saw and grasped a great op¬ 
portunity, and served his country as few could have 
done”; he created the Army Medical Museum, now the 
largest institution of its kind m the world His sys¬ 
tematization of medico-military reports led to the com¬ 
pilation, under h» administrative successors, of the 
extensive “Medical and Surgical History of like War 
of the Rebellion” (a title that possibly would not 
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have been chosen to-day), "with the publication of 
which," said Virchow, “began a new era of military 
medicine/' It was the prototype of the even larger 
"History of the Medical Department of the U S 
Army in the World War" Another of Hammond’s 
contributions was his cutting of calomel and t&rt&r 
emetic from the supply table of the army This may 
seem a small matter to-day, but not if we recall the 
once orthodox practiee of producing and ascribing 
wonderful curative properties to mercurial salivation 
and mild antimomal poisoning Nor must we suppose 
that the medical profession received Hammond's ac¬ 
tion calmly, for a great cry was raised. Under this 
ohief the army planned and adopted the use of ambu¬ 
lances, thereby setting an example for civilian hos¬ 
pitals to follow later. 

During the war of 1861 Assistant Burgeon Da Costa 
first described the irritable heart in soldiers (1862) 
and Assistant Surgeons S Weir Mitchell, George R 
Morehouse and William W Keen made their investi¬ 
gations of gunshot and other injuries of nerves (1864) 
which have become classical. All these men are 
known to the world as the foremost American phy¬ 
sicians and surgeons 

The war of 1861 produced another outstanding med¬ 
ical officer, John Shaw Billings, the father of the 
Army Medical Library, to be discussed later. Bill¬ 
ings was the author of the best history of surgery 
that has been published in English, the designer of 
the Johns Hopkins and other modem hospitals and 
of the New York Public Library—certainly a won¬ 
derful contributor to scientific advance. His survey 
in 1870 of the Marine Hospital Service, then the 
sport of politicians, initiated the improvements and 
growth which have resulted in the present splendid 
U. S Public Health Service 

One of America’s pioneers in bacteriology was 
Surgeon General George Miller Sternberg, the author 
of the first manual (1893) and text-book (1896) of 
bacteriology as well as important treatises on im¬ 
munity (1895), disinfection (1900) and infection 
(1903) He was the first to isolate what was then 
called the bacillus of croupous pneumonia (1880). 
He also did important work on yellow fever, and 
under his administration Major Walter Reed earned 
out his experiments on transmission of that disease, 
to be mentioned later Sternberg, after directing the 
work of his corps through the Spanish-American 
War, in the face of legislative and administrative 
obstacles, established the corps of women nurses, 
organised the medical service of the new tropical 
possessions and established the Army Medical School. 
His service to the public health was attested by his 
having been elected president of the Amencan Public 
Health Association as well as of the Amencan Med¬ 
ical Association. 


The contributions of the members o£ thcArtty 
Medical Corps to advancement of public health since 
the Spanish-Amencan War axe best understood by 
selecting for discussion the most important diseases 
of which our knowledge has been advanced by work 
of army officers. 

Typhoid Fkveb 

Typhoid fever was ever the curse of armies in the 
field, and it seems particularly fitting that army med¬ 
ical officers have taken such a prominent part in 
bringing it under control 

It is hard to ascertain with accuracy the number 
of cases in this country pnor to the war of 1861, and 
even in that war such terms as “bilious remittent 
fevers," << typho-malana," etc., were used to take the 
atmg out of a diagnosis of typhoid fever, though the 
latter was made official in 1882 and from that time 
until June 30,1866, there were 57,400 eases with 5,360 
deaths reported under this name 

With the mobilisation of troops for the war with 
Spain in 1898 this same fever spread rapidly through 
the camps, though reported under a variety of 
names* More than 20,000 eases of typhoid fever oc¬ 
curred in the military camps in the United States 
alone. A board of three medical officers was ap¬ 
pointed to study the cause of the epidemics. Its 
members were Major Walter Reed (who while doing 
graduate work at Johns Hopkins had already made 
an important contribution to the pathology of the 
liver in typhoid fever), Major Victor C. Vaughan 
and Major Edward O. Shakespeare. Their careful 
investigations showed that mors than 90 per cent of 
the volunteer regiments developed the disease within 
eight weeks after going into camp, that typhoid fever 
is disseminated by the transference of the excreta of 
infected individuals to the alimentary canals of 
others, that camp pollution was a more prominent 
causal agent in this instance than contaminated water - 
supplies, that the disease was largely spread by flies 
on the clothing and hands of human earners, etc. In 
the epidemic of the Spamah-Amenean War the 
deaths from typhoid fever were 80.24 per cent of the 
total deaths, the morbidity from (he disease bring 
15L06 per 1,000 of mean strength, (he mortality * 
being 15 82 per 1,000 of mean strength in a fores ri 
107,973 men. A terrible story indeed! 

The British were the first to practice immunisation 
against typhoid fever. Sir Almroth Wngfat, theft A 
professor in the Royal Army Medical College, b o gs * * 
in 1806 to practice vaccination against tins disease, 
the procedure being wholly voluntary. Despite 
Wright’s work protective vaccination was not 
diatriy adopted generally in the British service and >. 
in the Bosr War of 1899-1992 all the mfaUkja ,/ 

American Army during the SpanUbAaerioaA Wgf *>, 
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mm repeated, Of • total strength of 880,653, there 
were 57,684 earn and 3,226 deaths, or a morbidity of 
161*15 and a mortality rate of 21 per 1,000 

Discouraging reports of a '^negative phase,” follow¬ 
ing the inoculation against typhoid and unfortunate 
accounts of higher mortality amongst vaccinated 
troops in infected areas than in unvaocinated troops 
at less infected stations, resulted in the prohibition in 
1003 of typhoid vaccination in the British service 
Fortunately Wnght’s procedure was vindicated by the 
Boyal College of Physicuins and again put into oper¬ 
ation, and, though it was not made compulsory, 82 3 
per cent of British soldiers in India received the 
treatment in 1010. 

Major Frederick F Russell, of the U S Army 
Medical Corps (a brigadier general of the reserve 
since his resignation from the regular army, and gen¬ 
eral director of the International Health Board), 
studying the results of British practice, began in 1909 
the gigantic experiment of vaccinating the U S 
Army against typhoid From a morbidity of 173 
cases m that year he was able to bring the statistics 
down to nine eases m 1012 with but one fatal case re¬ 
ported The officers and men who volunteered for his 
experiments are deserving of the thanks of their coun¬ 
trymen In 1211 he was able to have vaccination 
against typhoid fever made compulsory and with the 
mobilisation of our troops on the Mexican border m 
the following year he had ample opportunity to test 
results in the field. During this mobilisation he vac¬ 
cinated some 20,000 men against typhoid, and the 
only cose that occurred in camp was that of a non- 
vaemnated teamster Ours was the first army to take 
this step 

Then came the world war. At first the only one of 
the armies adequately vaccinated was the British In 
1914 alone there were more than 45,000 eases m the 
French army. In 1916 the rate per 1,000 was four 
for the British, 18 for the Italian and 10 for the Bel¬ 
gian armies. In this year there were more than 04,- 
b00 German and 125,000 Austrian oases (strength not 
known). And so it went But the practice of pro- 
f teeting their men againBt this disease became more 
and mow* common until all the armies on both sides 
required it and in the last year of the conflict no army 
bad a rate as high as one The following table for 
the whole period of the war is interesting: 

Rates per 1,000 
per annum 

, Country Morbidity Mortality 

France 14 86 181 

' Zfcfcr . 824 

' IMflu* - 8 69 0 67 

toot Britain 102 004 



St has not been possible to obtain the neourate 
Strength returns for the German or the Austro-Hun¬ 
garian armies, but the absolute number of eases of 
typhoid fever was 112,364 and 171,601, respectively, 
both figures being higher than the number of eases 
w any of the allied armies. 

Perhaps the most sinking way of setting forth the 
value of the typhoid prophylaxis is to state that had 
the rates of the S punish-American War been in effect 
at the penod of the world war, the United States 
would have had not 1,572 coses of typhoid fever 
among its soldiers, but more than a half million 

Yellow Fever 

In no disease have members of the Medical Corps 
of our army done more to advance the sum of knowl¬ 
edge and to reduce to its present restricted geographi¬ 
cal limits than this tumble malady Perhaps a better 
way to put it would be to say that we have the army 
to thank for our not having the wide spread of “Yel¬ 
low Jack” that was such a real terror a generation 
ago The disease is now all but a medical curiosity. 

As early as 1793, Benjamin Rush, physician gen¬ 
eral of the Middle Department of the army, played 
an important part in fighting the epidemic of yellow 
fever in his native Philadelphia, and his account of 
his work is unapproached for its realism 
In 1820, Surgeon’s Mate Merrill, of the 8th Infan¬ 
try, outlined a new treatment of this disease, which, 
while perhaps not in keeping with modem clinical 
methods, at least had the merit of giving great 
relief to the sufferers in comparison with the extensive 
venesection and massive doses of purgatives that had 
been used up to that time 
When Carlos Finlay stated his theory of the insect 
transmission of yellow fever in 1881, a real step wss 
made, and that great man of science, Surgeon Gen¬ 
eral Sternberg, realising the desirability of special 
training in methods of research, sent Major Walter 
Reed to Johns Hopkins to study pathology under 
Welch In 1900 Reed was detailed as the head of 
what is probably the greatest of all army boards. It 
was to study yellow fever in Cuba, the disease still 
being supposed to be eaused by the so-called BaoiUus 
ietoroi&e* of Sanarelli It may be remarked here that 
Sternberg’s great contribution to our knowledge of 
yellow fever was his refutation of the mistakes of 
other workers and the indication that the causative 
mtooorganism of yellow fever was not to be found 
by ordinary bacteriological methods 
The other members of the Reed board were Majors 
James Carroll, who submitted to inoculation with the 
disease, Jesse W Lascar, who died from the effects 
of an accidental mosquito bite, and lastly Assistant 
Stngepn Anstldes Agxaxnonte, a native of Cab* and * 
*t jpttMht professor of palhokgy at the Dniverfity 
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of Havana, the only member of the board atill living 
[Dr Agramonte has died since this lecture was deliv¬ 
ered ] 

In 1900, Surgeon Henry R Carter, of the U S 
Public Health Service, had shown that a period of 
12 to 16 days must elapse before a case of yellow 
fever becomes dangerous to others This and Finlay’s 
theory were the two principal facts upon which the 
board had to build I shall not go into the details of 
the work of the Reed Commission, for the steps in 
their experiments are known to every student of 
bacteriological science Dr Turner has set forth the 
study in an account intelligible and interesting even 
to the layman Suffice it to say that they were able 
soon to dispose of Sanarelli’s bacillus (found to be 
identical with the Bacillus X of Sternberg) and pro¬ 
ceed to attack the problem of transmission by mos¬ 
quitoes, realizing also that yellow fever could hardly 
be a "filth disease, 1 ’ since the cleaning up of Havana 
by the American administration had not improved 
the situation in that respect They showed that un¬ 
der controlled conditions, the bites of Aedes aegyptx 
(then called Stegomyxa fasctatus) caused yellow fever 
in volunteers, that the much maligned fomxtcs had 
nothing to do with the transmission of the disease, 
and that the so-called "infected houses” were such 
solely because they harbored yellow fever mosquitoes 

Comments on the value of the work of Reed and 
his associates to the world have been many General 
Leonard Wood, himself a distinguished officer of the 
Medical Corps and who while in command in Cuba 
did much to aid Reed, said 

I know of no other man of this side of the world who 
has done so much for humanity as Dr Reed His dis¬ 
covery results in the saving of more lives annually than 
were lost in the Cuban War, and saves the commercial 
interests of the world a greater financial loss each year 
than the cost of the Cuban War In the months when 
the disease was ordinarily the worst, it was checked and 
driven from Havana It was the first time in two hun¬ 
dred years that the city bad been nd of it Hereafter 
it will never be possible for yellow fever to gain such 
headway that quarantine will exist from the mouth of 
the Potomac to the mouth of the Rio Grande Future 
generations will appreciate fully the value of Reed's 
services 

And President Eliot, of Harvard, in admitting 
Reed to an honorary degree, expressed himself in 
somewhat the same terms 

In his annual report of 1902, the Secretary of War, 
Mr Elihu Root, said with reference to the conquest 
of yellow fever in Cuba in 1900 

The brilliant character of this scientific achievement, 
its inestimable value to mankind, the saving of thousands 
of lives, and the deliverance of the Atlantic seacoast from 


constant apprehension, demand special recognition from 
the Government of the United States 

Republics are said to be ungrateful. Certainly they 
are at tunes exceedingly slow in recognizing merit. 
It was not until 1929 that Congress approved an act 
to present each a gold medal and to publish annually 
in the Amy Register a roll of honor of the names 
of each member of the Reed Commission and those 
of the 18 brave men who volunteered for the experi¬ 
ments in the mode of transmission of a disease that 
was second to none m the terror which it inspired 

The task of eradicating yellow fever from Havana 
fell to Major William Crawford Gorgas, later sur¬ 
geon general of the army and the best known man 
who has held that office Gorgas was appointed 
chief sanitary officer of Havana on February 10, 
1900 Under General Wood’s orders he instituted 
the measures now practiced everywhere in combating 
mosquito-borne diseases He screened yellow fever 
patients, destroyed mosquitoes, etc, and in three 
months Havana was freed from the disease for the 
first time in 150 yean 

The success of Gorgas in Havana led naturally to 
his being put m charge of similar work in the newly 
acquired Canal Zone in 1904 Here what had been a 
notorious plague spot of disease, the "White Man’s 
Grave,” as it was called, was converted into one of 
the healthiest communities in existence Gorgas con¬ 
tinued the methods which had proved so successful 
m Havana In the face of much stupid opposition at 
first, Gorgas never hesitated in attaining his objec¬ 
tive, that of making the isthmus free from disease 
before the operations on the canal were commenced 
While the elimination of other diseases was no less 
important than that of yellow fever, this malady 
comes first m the minds of the general public Under 
the French occupation it was a byword that every 
tile laid on the Panama Railway cost a life From 
1881 to 1889 the French lost more than 22,000 labor¬ 
ers by death, an annual rate of 240 per thousand. 
One station on the old Panama Railway was sailed 
“Matachm,” from the Spanish words matar (kill) and 
Chino (Chinaman), because 1,000 imported Chinese 
coolies at this point died off in six months, as did 
also 1,000 Negroes from the West Coast of Africa. 

When the United States took charge of Panama 
the death rate was 40 per 1,000. A yellow fever epi¬ 
demic raged from July, 1904, to December, 1906. In 
less than a year Gorgas had eradicated it entirely and 
there has not been a single case of the disease there 
since May, 1906. 

In one of his reports Gorges said 

When the Canal shall have been finished It can be 
shown that sanitation cost about #806,000 per year* For 
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a population of 150,000, this meant an expenditure of 
about one cent per caput per day, and this turn ie well 
within the meant of any tropical country 

Elsewhere he says 

I do not believe that posterity will consider the com 
mercial and physical success of the Canal the greatest 
good it has conferred upon mankind I hope that as 
time passes our descendants will see that the greatest 
good the Canal has brought was the opportunity it gave 
for demonstration that the white man could live and 
work in the tropics, and maintain his health at as high 
a point as he can, doing the same work, in the temperate 
zone That this has been demonstrated none con gainsay 

In 1906 during the period of our second interven¬ 
tion in Cuba, Major (now Brigadier General, Bet) 
Jefferson B Kean, a medical officer who had already 
been commended for his work in helping the Beed 
Yellow Fever Board, and curiously enough, the first 
yellow-fever patient that his friend Reed had ever 
soon, was placed in charge of sanitary affairs in the 
island by President Taft This position he held 
throughout the entire period of occupation, and dur¬ 
ing this time he extinguished yellow fever, which had 
reinvaded the island during the first Cuban republic, 
and owing to the great increase m the non-immune 
population had spread all over Cuba In 1900, when 
yellow fever had been extinguished in Havana, it dis¬ 
appeared from the entire island 

During the remainder of his life, even while he 
was surgeon general of the army, Gorgas was fre¬ 
quently called to distant parts of the tropical world 
to give advice and assistance After his retirement 
from active duty, after having served as surgeon 
general through the world war, he was on his way 
to South Africa for the purpose of taking up yellow- 
fever work for the International Health Board, when, 
delayed in Europe by the award of many honors, he 
died suddenly m London, having been knighted on 
his deathbed by King George V As Colonel Ash- 
bum said, “He was a verray parflt gentil knygbt ” 

The preventive measures used by Beed and Gorgaa 
have been, and are being put into effect m many 
tropical lands In his recently published report on 
“Twenty-Five Years of American Medical Activity 
in the Isthmus of Panama/’ a work received with 
enthusiasm in Britain, France and elsewhere, Colonel 
Weston P Chamberlain, health officer of the canal, 
says 

By for the larger part of the morbidity and mortality 
formerly attributed by tropical olimatee was due, not to 
dlmate par se, but to isolation, nostalgia, venereal dis¬ 
ease, alcoholic excess, poor municipal conditions, and, 
most important of all, to infection with specific parasites 
ttfase inhesion is now entirety preventable . .. 


Commenting on which, Sir William Horrooks re¬ 
marks, “This may justly be regarded as a triumph of 
preventive medicine.” 

Malaria 

Malana has always been a disease of the greatest 
interest to the medical officers of all armies and cer¬ 
tainly the greatest advances in our knowledge of the 
malady have been made by men of that profession. 
On November 6, 1880, Alphonse Laveron, a medical 
officer of the French army, discovered the parasite 
of malaria while serving with the troops in Algeria 
and in the following year described them in all their 
aspects His four great treatises on palludism are 
classics In 1897 Sir Ronald Ross, of the Indian 
Medical Service, then a major, demonstrated the 
anopheles mosquito as the vector of malana, discov¬ 
ered the Laveran plasmodia in the stomach wall of 
anopheles which had fed on the blood of malarial 
patients, proved that one stage of the parasite is 
found in the salivary glands of the insect and devised 
methods of destruction of the insects, which he em¬ 
ployed with success in mosquito reduction zn Sierra 
Leone, Lagos, the Gold Coast and Isnmiha Both of 
these officers were awarded the Nobel Prize and other 
high recognition of their work 

But it was the Americans who gave the greatest 
demonstration of anti-malanal work From 1898 on¬ 
ward our troops were instructed to use mosquito nets 
and otherwise how to avoid infection—the first army 
to adopt this measure The work of Gorgas m 
Havana was directed mainly to the prevention of 
mosquito-breeding During the same period when 
the yellow fever was being abolished in that city, its 
malarial incidence was reduced 75 per cent Later 
the same administrator obtained the same results in 
Panama 

Malana, as we all know, is not as easily eradicated 
as yellow fever because Anopheles (Anopheles) is not 
a domestic insect, as is Aedes, and the malarial 
patient, instead of being capable of giving the infec¬ 
tion to the mosquito for three days only, as is the 
sufferer from yellow fever, is dangerous for weeks, 
months or even years Malana patients are also far 
more numerous than yellow-fever patients 

But the work goes on and witness the results thus 
far In 1901 the incidence of malana in the U 8 
Amy was 381 per 1,000, in 1902 it was 272; m 
1907, 85; m 1926, eight, and in 1927, sue, and for 
last year it was again six, and this is true even with 
the lnoreaee is malana! incidence following the floods 
of the Mississippi Valley, 

Another medical officer whose work in malanology 
has been important is Colonel Charles F. Craig, who 
demonstrated that the intra-corpuscular conjugation 
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in the malarial plasmocba u the cause of latency and 
relapse, and of the existence of earners 

Hookworm Disease 

In 1900 Captain (now Colonel) Bailey K Ashford, 
U 8 Army, discovered the great prevalence of hook¬ 
worm disease in Porto Rico, and shortly thereafter it 
was found to be very prevalent among the rural 
population of the United States, by Dr Charles War- 
dell Stiles, of the U, S Public Health Service, who 
described the American hookworm, Necator ameri- 
canus Ashford devoted himself to the task of stamp¬ 
ing out hookworm infection in Porto Rico and in 
1908-4 treated some 300,000 patients, reducing the 
mortality by 90 per cent This determination of the 
mode of combatting the long-dreaded “Porto Rieo 
anemia” must be rated as a notable achievement in 
American hygiene. 

Beriberi 

When we took possession of the Philippine Islands 
our medical officers met for the first tune the disease 
benben, a peculiar peripheral neuntis all too well 
known in the East Many men died of it, particu¬ 
larly in the Bilibid Prison, m Manila and in the 
newly organized Philippine Scouts It had been the 
scourge of the Japanese armed forces, but they had 
freed their navy from it by changing the rations of 
the men In 1909, the U S Army Board for the 
Study of Tropical Diseases recommended that the 
ration of the Philippine Scouts be changed by the 
substitution of unmilled for the previously used highly 
milled nee, a substitution of beans for a part of the 
nee component of the ration and the prohibition of 
savings in the meat element of the ration The 
admission rate for benben as a result fell from 604 
m 1909 to 50 m 1910 and two in 1911? and it has 
been absent, or nearly so, ever since 

Later on, one ot the members of the board, Cap¬ 
tain (now Colonel) Edward B Vedder, continued his 
studies of benben, including the infantile form, and 
his excellent monograph on the subject won him the 
Cartwright Prize in 1915 

Typhus and Trench Fevers 

Typhus Fever Dunng the great war and the period 
which followed, Amenoan medical officers played an 
important rfile in campaigns against typhus fever, 
the age-old scourge of armies. Twice in Serbia, in 
1915 and 1919, the epidemics of typhus, the most 
severe that the world had ever known, were brought 
under control Almost as striking results were ob¬ 
tained in Poland* 

Trench Fever • The American Red Cross Medical 
Research Commission showed that this disease, a com¬ 
mon cause of uon-effectmty m the world war, was 


due to a filterable was and transmitted by body Baa 
The members of the American commission were medi¬ 
cal officers of the army under the direction of Major 
Richard P. Strong, formerly of the regular service, 
and then a reserve officer 

Malta Fever * In 1898 Lieutenant Walter Cox first 
described Malta fever in the U. S Army, and in 1911 
Captains (now Lieutenant Colonels) Gentry and 
Ferenbaugh showed the disease to be endemic m our 
Southwest 

Physiology of Digestion 

“Every physician,” says Vaughan, “who prescribes 
for digestive disorders and every patient who is bene¬ 
fited by such a prescription, owes gratitude to the 
studies of William Beaumont, who in 1825, on the 
Island of Mackinac, began his studies of digestion, 
which he pursued with labor and skill for the benefit 
of mankind,” making what Harvey Cushing calls “the 
most important contributions to the physiology Of 
digestion made during the century ” 

Beaumont, a surgeon of the U S Army, described 
his lengthy study of an accidental gastne fistula in 
tiie Canadian half-breed, Alexis St Martin His 
“Experiments and Observations on Gastne Juice and 
the Physiology of Digestion” is a classic known to 
every student of physiology He carefully reviewed 
the work of his predecessors, gave an accurate de- 
Bcnption of the normal and pathologic appearance of 
the gastne mucosa in life, the movements of the 
stomach up to the completion of digestion, showed 
that the gastne juice is secreted only when food is 
present and that mechanical irritation of the mucous 
membrane produces congestion, but only a limited 
local secretion of gastne juice, thus foreshadowing 
the work of Pavloff and overthrowing the doctrine 
of Magendie that gastne secretion is continual* 
Beaumont’s experiments on the effect of gastne juice 
upon different foods and the relative nutntive values 
of the latter are in reality the foundation of modem 
dietetic tables, while his chemical examination of the 
gastne juice led him to the conclusion that it contains 
free hydrochlone arid plus some other active chemical 
substance, proved later by Schwann to be pepsin* 
The story of Beaumont’s efforts to keep in touch with 
his temperamental patient, his expenditure of his own 
limited funds in his experiments, and his single* 
handed work, constitutes one of the most romantic * 
episodes in the history of medical science* Beaumont ^ 
served through the war of 1812 as a surgeosf* maW 
and later was a surgeon at Fort Mackinac, Michigan, - 
a frontier post frequented by Indians and trapper*?. 
where he met his patient, St Martin. BeaumojttGati*^ 
eral Hospital, U S Army, at Fort Blim, Texas, was * 
named in honor of tins gnat medical officer* 

Of Beaumont, Sir William Oitar said, “Sfc 
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remains a model of patient, perseve r ing investigation, 
experiment and research, and the highest praise we 
can give him i» to say that he lived np to and fulfilled 
the ideals with which be set out and which he ex¬ 
pressed when he said, ‘Truth, like beauty, when 
unadorned is adorned most, and in prosecuting these 
experiments and inquiries, I believe I have been 
guided by its light’” Osier himself planned to 
secure St Martin’s stomach for the Amy Medical 
Museum, but when that celebrated patient died m 
1880, an old man and the father of 20 children, Osier 
received a telegram, “Don’t come for autopsy, will 
be killed,” and St Martin’s neighbors guarded his 
grave by night. 

Purification of Watkb 

Brigadier General Carl B Darnell, then a major, 
devised the first apparatus for the use of chlorine 
gas in the sterilization of water and was the first to 
apply liquid chlonne to this use. His priority is 
attested by basic patents m this as well as other 
countries, the validity of which has been upheld in 
the courts His experimental work was earned out 
at the Amy Medical School, of which he is now the 
head. 

The Darnall filter was an important step in the 
solution of the problem of supplying potable water 
to troops in the field The Lyster bag, devised by 
Colonel W. J Lyster, for the chlonnation of water 
in the field by means of calcium hypochlorite, is 
known to every person who has been in the army since 
the days of the Texas Border mobilization, and is still 
the most satisfactory method for this purpose It is 
widely used in camps, not merely those of a military 
nature. 

MnnanoLoaT 

Meteorological data in the United States were first 
recorded by the medical department of the army m 
1814. In 1819 Surgeon-General Lovell directed that 
the medical officers at each post record weather obser¬ 
vations. Beginning with temperature readings only, 
there were soon added data on rainfall, wind direc¬ 
tion, sunshine, eland formation and precipitation of 
rain or snow. From these records in later years tables 
of mean temperature for different localities were pre¬ 
pared, and there followed the construction of weather 
ngape by Espy, which became the forerunners of the 
4 Weather Bureau Maps of to-day. 

'> 1870 Burgeon Albert J, Myer, for whom Fort 

was named, erected the signal corps of the 
army and became the first chief signal officer. The 
Bignsl Corps took over the metenrologioal records 
<4ho$ bad keen kept by the Medical Department, and 
^gtgttBvad them until 1890 when the Weather Bureau 
Department of Agriculture was instituted and 
SpSNt&sB firtteordhgiaet mark for the oonatcy. 
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Pmuquo Physical Uxaunaxions 

The annual physical examinations of army officers, 
recommended by the Medical Corps and put into 
effect in December, 1907, by order of President Rooee- 
velt, was the first step towards a measure long prac¬ 
ticed in the army and now universally reoommended 
by public health agencies. 

Public Health Education 

I have already said that the medical department 
of the University of Pennsylvania, oldest medical 
school in America, was founded by two medical offi¬ 
cers of the army, Morgan and Shippen, so from the 
first the Medical Corps has been a contributor to the 
cause of education 

In 1893, without any legal authorization. Surgeon 
General Sternberg established the Army Medical 
School, using at first the rooms in the building which 
then as now houses the Army Medical Museum and 
Army Medieal Library He detailed the faculty from 
officers having other duties in Washington, and in 
his choice of his instructors he, the great bacteriolo¬ 
gist, chose wisely It is not too much to claim that 
this institution was the first school of hygiene in 
America. 

Later years have fully justified the inception of the 
school. Though there have been obvious and logical 
changes in its eumeulum and methods of instruction, 
it has bean, in general, used to give special instruction 
to young physicians just after receiving their commis¬ 
sions in tiie Medical Corps. For a long time they 
attended tin school on a sort of probationary status 
(sometimes as contract surgeons, sometimes as officers 
of the Medical Reserve Corps, etc) and on satisfac¬ 
torily completing the course of one aoademie year, 
they received commissions as first lieutenants in the 
Medieal Corps of the regular army More recently 
an advanced course has been added for officers of 
field rank. Both courses stress preventive medicine, 
modem laboratory methods, tropical medicine, hygiene 
of troops on the march and in the field and the de¬ 
ments of sanitary engineering, that meeting ground of 
military and civil engineering In 1923, the new and 
modem sohool building was opened at the Army 
Medical Center in Washington, near Walter Reed 
General Hospital, and the institution compares favor¬ 
ably with others of its type, sneh as the Royal Army 
Medical College at MiUbank, London, and the French 
School of Application at the Val-de-Grftce medical 
center In Pads. 

Shortly after the doee of the great war, Congress 
authorised the army to detail officers, not exceeding 
2 per cent, of the total eonubianoned strength, to 
scientific institutions of higher learning, for the pur¬ 
pose of ■fangmag courses of instruction in profassionsl 
Adda that mtid enable titan bettor to perform the 
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duties of their grade and corps. The Medical Corps 
has, under the law, detailed officers of the Massachu¬ 
setts Institute of Technology and the schools of pub¬ 
lic health of Johns Hopkins University, Harvard 
University and the University of Pennsylvania So 
far a total of 26 officers have had the benefit of such 
advanced work, te, in public health alone A fair 
number of our officers have also completed the course 
at the London School of Tropical Medicine 

Another post-war development in the education 
was the Medical Field Service School established at 
Carlisle Barracks, Pennsylvania, in what had once 
been the Carlisle Indian School Here both officers 
and men are given training in the military duties of 
medical officers and practical instruction in such sub¬ 
jects as field sanitation, military preventive medicine, 
sanitary engineering, etc Here also is a special 
laboratory for the development of equipment and 
devices for use of the Medical Department of the 
army 

In the Philippine Islands there is maintained an 
important research body—the U S Army Medical 
Research Board It was established m 1900 at the 
period just following the Spanish-American War, 
when the army found itself responsible for the gov¬ 
ernment and health of several tropical dependencies, 
particularly the Philippines The high incidence of 
tropical diseases constituted a menace to the army 
of occupation and interfered seriously with adminis¬ 
tration of the newly acquired territory 

The first members of this board were Lieutenants 
Richard P Strong (now professor of tropical medi¬ 
cine at Harvard), W H Calvert, Assistant Surgeon 
Joseph J Curry and Hospital Steward Dr W E 
Musgrave They issued in 1901 a valuable outline of 
the steps that should be taken to prevent the spread 
of plague, and by means of which the disease was 
controlled in Manila and kept out of the army This 
was before the excellent work of the Indian Plague 
Commission had demonstrated the agency of the flea 
in the transmission of the disease 

The work of this board has solved many problems 
of wide interest m the field of public health These 
include important contributions to the sum of our 
knowledge of cholera, typhoid fever, uncinariasis, 
yaws, leprosy, epizootic lymphangitis in horses, 
malana, fiianasis, etc They Bhowed, for example, 
that the long-known “hill diarrhoea” was due to the 
Flexner type of dysentery bacillus One member 
(Vedder) demonstrated the amoebicidal action of 
ipecac (used theretofore empirically), and proved 
that it was due to the alkaloid emetine. He further 
showed that this compound u of no value in bacillary 
dysentery They showed that diphtheria is far more 
prevalent in the tropics than had been thought They 


pointed out that tuberculosis is two and one half 
times more common in Filipinos than in Americans. 
They demonstrated that the horsefly Tabanua atrtotua 
is the common vector of surra, the most serious dis¬ 
ease of horses in the Philippines An improved vac¬ 
cine for rinderpest was produced They proved that 
canning does not destroy the anti-scorbutic vitamin, 
a discovery of importance since scurvy was not un¬ 
common Vedder’g work on benben has been men¬ 
tioned 

The board first showed (1926) that the infective 
virus of dengue is m the circulating blood and that 
the disease is transmitted by the mosquito Aedea 
aegyptt This was a fitting climax to long work by 
members of the Medical Corps, begun by Benjamin 
Rush, who first recognized and described this disease 
a century ago, and continued since that time by many 
workers, notably, CuloneJs Charles F Craig, Percy 
M. Ashbum, Joseph F Siler and others 

In the field of climatology, it was shown that the 
effect of tropical hght on white men is no more 
deleterious to blondes than to brunettes 

Another important army educational institution is 
the Army Medical Library Billings founded what 
was long called the Library of the Surgeon General’s 
Office, as has been said This collection of the litera¬ 
ture of the medical sciences is one of the greatest 
in existence It contains more than a million items, 
subscribes to some 1,500 journals, and publishes what 
bas been called America’s greatest contribution to 
medicine, i e, the Index Catalogue of the library and 
the Index Medicus The Index Catalogue lists the 
medical literature of the world as classified and filed 
in the library It bas completed two alphabetical 
senes and the third senes to include the letter P, and 
thus far embraces 45 volumes of octavo size and 
about 1,500 pages each This catalogue is used 
throughout the civilized world As a penod of 15 to 
20 years is necessary for the completion of an alpha¬ 
betical senes, a given subject, for example, typhoid 
fever, will appear but once in that tune. To supple* 
ment the catalogue and enable the investigator to 
locate references to his subject in the current litera¬ 
ture, Billings began the Index Medicus, a monthly 
index of the new medical books and articles appear¬ 
ing throughout the world. Unlike the Index Cata¬ 
logue, which is a government publication, the Index 
Medicus never was and it always lost money The ex¬ 
penses were for a long tune defrayed by the Carnegie 
Institution and it is now continued as the Quarterly 
Cumulative Index Medicus of the American Medical 
Association, a necessity as well as a Messing to the 
medical investigator and writer. 

In this library, Colonel Fielding H. Garrison, the 
best-known American authority on tbs b 
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medicine, has spent his life and done his work. Since 
his retirement from active Bemee he has been libra¬ 
rian of the Welch Memorial library at the Johns 
Hopkins Schools of Medicine and Hygiene* 

Unfortunately, the scope of my talk to-day does 
not permit of a description of Munson's experiments 
on the footgear of the soldier and his development of 
the “Munson last” for shoes, now m use in our own 
and several other armies, of his important work on 
leadership and his directorship of the morale branch 
of the general staff during the world war, of 
Lagarde’s valuable work on gunshot wounds in which 
he disproved the old idea that wounds from bullets 
are sterile, of Letterman's system of the evacuation 
of the wounded, a revivul of the work of Larrcy, 
surgeon-in-chief of Napoleon's Grande Armee, and 
many others 

One might likewise note the work of distinguished 
medical officers in other branches of the army I 
have already spoken of the creation of the Signal 
Corps of the Army by Surgeon Albert J Myer in 
1870 Major-General Leonard Wood, a great military 
leader and chief of staff of the army, was an officer 
of the Medical Corps, as waB also, and at the same 
time, the adjutant general of the army, Major-Gen¬ 
eral Fred C Ainsworth, who devised the present sys¬ 
tem of record keeping More recently an officer of 
the Medical Corps, Major General Harry L Gil¬ 
christ, after having distinguished himself in research 
in his chosen field, was appointed chief of the Chemi¬ 
cal Warfare Service He is a national authority on 
the effects of chemical agents on animal life and his 
knowledge is of great benefit to industry as well as 
in the protection of human life. 

It is hoped that I have given the impression that 
medical officers of our army have by their achieve¬ 
ments held their own in comparison with the great 
medioo-military officers of other nations, such as John 
Hunter, Sir Ronald Ross, Sir William Leishman 
(sometime director of the British Army Medical Ser¬ 
vices), von Graefe, Vincent of angina fame (some¬ 
time director of the French Army Medical Service), 
Helmholtz, Cohnheun, Loeffler, von Behnng, Laveran, 
Widal, Pirogoff and others. 

I think also that it will have been seen that what 
our branch of the United States Army has done com¬ 
pares favorably with the so-called “civil" accomplish¬ 
ments of the army as a whole, such as the digging 
of the Panama Canal, the construction of early rail¬ 
ways, the building of the Capitol, Washington's 
Monument, the Library of Congress, etc., in Washing¬ 
ton, the Lewis and Clark Expedition to the Northwest 
Territory, the expedition of Pike (of Pike's Peak), 
ftvam and harbors work, the conduct of affairs after 
the San Praneiaco earthquake and the rest. 


Sir Thomas Lewis recently pointed out that not 
only may medicine be divided into the nsual divisions 
of individual and collective medicine, that is, general 
practice and public health, but public health itself 
may be divided into curative preventive medicine or 
herd treatment, and progressive preventive medicine 
or herd-pathology In pure curative medicine the 
diagnosis is the main end-pomt whose object is to 
recognize the known in order to administer the correct 
established remedy The worker in pure progressive 
medicine has no interest in the known except as a 
starting point to reach out into the unknown To 
the scientific investigator the individual, or even the 
community, is of no importance or interest unless as 
material to help the progress of scientific medicine 
In so far as he is allowed any humanitarian interests 
at all, the researcher works largely for the future 
and is glad if during his lifetime any of his work 
should prove useful in presenting applied medicine 
with new methods of diagnosis or treatment 
The Medical Corps of the army, as well as some 
of the other federal departments, offers an exceed¬ 
ingly attractive field to him who has the craving for 
research, who yet is not sufficiently enthusiastic to 
slave for the best part of his life in a laboratory in 
the average research position with its, for shame be 
it said, comparatively low financial return Though 
in the service it is the medical officer’s duty to give 
his first attention to the practice of preventive and 
curative medicine, he may also find plenty of tune 
and encouragement from those in authority over him 
to carry on research The income of the medical 
officer of the army is not large—I shall tell you in 
a moment just what it is—but it has one great advan¬ 
tage. It is not liable to be altered or suddenly cut 
off through the whim of a politician, or the turn of 
the wheel of chance. It is, as I once heard an old 
Kentucky judge remark about his salary, which was 
notably leas than he might have earned in the practice 
of law. “It's not much, but it's awful regular " 

The medioal officer of the army enters with the 
grade of first lieutenant That he does not begin 
with the lowest grade in the military scale of rank is a 
recognition of the long period of study that he must 
spend in preparation The pay of the first lieutenant, 
including all allowances, averages approximately 
$3,100 per year After three years he is promoted 
to captain and receives $3,900 per year After 12 
years he becomes major and receives $5,500 In 20 
years he is a lieutenant colonel, with a salary of 
$7,200 and in 26 years as a colonel he receives $8,000. 
Promotion beyond that rank is by selection. 

The medical officer, particularly the medical officer 
engaged in public health work, is one of the army's 
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best oontaote with the civil community. Balfour 
says, “If the International Health Board of the 
Rockefeller Foundation had not the word health’ in 
its title, its manifold activities would never have been 
received with complacency and gratitude by countries 
not owing allegiance to the Stars and Stnpes ” That 
word “health” is a talisman which can successfully 
unlock many a domestic os well as foreign door. 
There are occasions when civil authorities do not co¬ 
operate in a satisfactory manner with the military, 
particularly in times and places where there is a real 
or possible overlapping of authority But it is hard 
to imagine a situation in which there is friction be¬ 
tween the military and civil officers of health Indeed, 
many a wise military commander has, by means of 
the fnendly relations between the medical officers of 
such commands and their civilian colleagues, brought 
about a complete understanding and team work with 
cml authorities. 

"The Services,” says Dudley, “are the happy hunt¬ 
ing ground, and one of the last strongholds of the 
amateur researcher The word amateur here is used 
in its literal sense* not one who does something worse 


than a professional, but one who does something tor 
toe love of doing it We may only be amusing our¬ 
selves, but if something useful emerges from our 
pastime so much the better, but that is not the main 
object of amateurs While we may not wholly agree 
with the professor who at the end of a lifetime spent 
on some academic research said, ‘Thank God I have 
never done anything practical,’ yet in these sordid 
times one can not but sympathize with his senti¬ 
ment ” 

When the medical officer of to-day thinks of what 
his predecessors have been able to achieve, of what 
practical good has come of their experiments, ama¬ 
teurish though they may at tunes have been, for all 
have not the facilities of the Army Medical School, 
the Tropical Board, etc, within reach, of the outcome 
of patient observation, of the productive results of 
the application of scientific principles and sound logic 
he may, with a feeling of pnde and hope, continue 
his task in the realization that his efforts are not 
only "for the good of the service/’ to use a military 
catch-phrase, but likewise for the good of the whole 
nation 


OBITUARY 


RICHARD ALEXANDER FULLERTON 
PENROSE, JR. 

December 17 # 1863 -July 31 , 1531 
The well-traced roots of the Penrose family, one 
might more accurately say clan, thread their way back 
to Cornwall before William the Conqueror sought the 
shores of Britain For hundreds of years the name 
of Penrose is intertwined with the activities of that 
land, and m many instances it stands out conspicu¬ 
ously, whether in toe field of knighthood, in law, m 
diplomacy, in religion, in politics, in education, in 
commerce or in battle by land or sea They were 
also a daring and venturesome people and not at all 
averse to seeking opportunity in distant lands. 

At the seaport of Bristol, m Gloucestershire, En¬ 
gland, there lived one Bartholomew Penrose, who with 
big brother Thomas conducted a ship-building busi¬ 
ness Much direct trading with Philadelphia was ear¬ 
ned on from this port and it was but natural that 
stimulating stones of the possibilities of the new 
land over seas and the great success which was being 
achieved under the guidance of William Penn should 
have reached the ears of young Bartholomew and 
made him eager to go adventuring. About the year 
1700 he landed in Philadelphia, and having an ex¬ 
cellent social standing and skill in ship-building and 
sea commerce, he was soon well married and launched 
on a prosperous career. Thus was the Penrose strain 


transplanted in Pennsylvania, and whether in public 
or private life its achievements and rewards m the 
new world equalled those in the old High mentality, 
combined with sound business sense, seems to have 
been the dominant characteristic of the Penrose* 
wherever they were found and under whatever con¬ 
ditions they lived. 

With such a background there came, in toe sev¬ 
enth American generation, to Richard Alexander 
Fullerton Penrose and his wife, Sarah Hannah 
Boies, at the old homestead, 1331 Spruce Street, 
Philadelphia, on December 17, 1863, a fourth son, 
who was named after his father This boy was 
richly endowed with the best of toe Penrose an- 
central traits, and he seemed to have missed out 
Completely in respect to any undesirable qualities 
which may have existed in his forebears* His was 
preeminently a scientific mind, and, though engaging 
in many mining activities which had their roots dpep 
in geology, he never lost his keen and active interest 
in this department of science. It always occupied toe 
first place in his long and useful scientific life. 

He graduated, with highest honors, from Harvard 
in 1864, and became a member of toe Phi Beta SAp^l 
Society. He remained at Harvard tor poslgrefitolto,' 
work till 1886, receiving the degrees of A,1C. ft 
FkD. Zt is noteworthy that his thesis for tbs latter 
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pbate of Lime,” was promptly published by the 
U. S. Geological Survey. A complete bibliography 
of hu many writings will appear in the memorial to 
his memory in Vol 43 of the Bulletin of the Geolog¬ 
ical Society of America, with which he wob intimately 
connected from 1889 until his death and of which he 
was elected president in 1930 

On leaving college he took up active field geology, 
as shown by the following quotation from a state¬ 
ment prepared in his office before his death 

In 1888 he was Geologist in Charge of the Survey of 
Eastern Texas for the Texas Geological Survey, in 1889 
he was appointed by the Geological Survey of Arkansas 
as Geologist to make investigations in the geology of 
the manganese and iron ore rogions of that State, in 
1892 he woe appointed Associate Professor of Geology 
at the University of Chicago, and in 1895 he was made 
full Professor of that subject at the same university 
He was lecturer on Economic Geology at Stanford Urn 
versity, California, in 1893, and in 1894 he was ap 
pointed Special Geologist of the United States Geolog 
leal Survey to examine and report on the gold districts 
of Cripple Creek, Colorado Still later he was engaged 
in geological work in different parts of the United States 
and in various other countries and in the pursnit of his 
investigations he visited almost all the countries in 
Europe, Asia, Africa, South America and elsewhere One 
of his most elaborate tripe was across Siberia before the 
Trans-Siberian Bailroad was completed 

Dr. Penrose was connected through memberships 
and otherwise with at least two score of scientific 
organisations devoted to research or publication, his 
especial favorites being the American Philosophical 
Society and the Geological Society of America. 

He combined with his fine scientific attainments a 
Juan sense of sound business methods and a complete 
knowledge of the pecuniary rewards to be obtained 
from walking wisely in the market place. He even 
went so far in the business world as to accept half 
A dosen directorships, but they were in enterprises 
intimately related to hie many interests in the field of 
mining. Soon after leaving college be bad interested 
himself in copper deposits from a commercial as well 
as a scientific standpoint He knew every copper 
district in the world, and when a new field was dis- 
eovered ha usually visited it personally or otherwise 
made himself thoroughly familiar with its character 
•and possibilities. He was well acquainted with secur¬ 
ity values and the influences affecting them, as evi¬ 
denced by tim fact that he left an estate of approxi- 
i.ttnMy tea million, dollar*. After payment of all 
‘'tjfokt obligations and bequests there were available 
About sight and a half million dollars for distribu¬ 
tion equally between the^ American Philosophical So* 
' edafr nod the Geological Society of America. A rare 
"aomAImAw of flrimtkt and financier. 


Why he chose to lead a single life, only he knew. 
He was a man of great personal charm, gentleness 
of nature, courtly address and irreproachable life 
Apparently geology was his first and only love. 
There seemed never to have been any wooing tune for 
him. He was a member of a number of well-known 
clubs, but in no sense was he a club man The old 
homestead in Spruce Street provided him a fireside, 
though in later life he occupied a suite of rooms in 
the Bellevne-Stratford in Philadelphia, where he was 
protected from intrusion and could come and go at 
his pleasure and on a moment’s notice 

Dr. Penrose lived a full, nch life He was not 
only a devoted, high-minded scientist but a genial en¬ 
lightened gentleman with whom it was a pleasure to 
associate and a benefit to have known Even in his 
last hours his thoughts were of the two societies to 
which he was so deeply attached and he so ordered 
his estate that they could both carry on in fuller 
measure and further advance the welfare of the world 
through research 

Joseph Stanlet-Browjt 

At a meeting of the council of the Geological So¬ 
ciety of America, held at Columbia University, New 
York, on October 17, the following resolutions were 
unanimously adopted. 

Be it Resolved, 

That in formally recording, in the minutes of this 
meeting, the death of Richard Alexander Fullerton Pen 
rose, Jr, The Geological Society of America, through 
its Council, desires to express its deepest regret that he 
should not have been spared for many more years of use¬ 
ful work, and also its high appreciation of his fine per¬ 
sonal character and his exceptional attainments in the 
field of geology By his individual efforts and through 
his ever ready and generous cooperation with others, he 
did everything in his power during a long and successful 
life to promote activity in the field of research so dear 
to him. 

Bo it further Resolved, 

That the society recognises, with profound gratitude, 
that in carrying out a high ideal he has made it pos¬ 
sible, through his magnificent generosity, to further ad¬ 
vance in a large way, even after death, the science to 
which he devoted bis fife. In his last hours his thought 
was for the Society and he has not only handed to it a 
fla min g torch but the means for keeping its sacred fire 
forever burning. Such a trust carries, in thought and 
deed, an obligation of loyalty such as Dr Penrose always 
gave to the Society and to his colleagues 

And be it further Resolved, 

That an engrossed copy of these resolutions be for¬ 
warded to Mr* Spencer Penrose, the sole surviving mem- 
befits* fro Immediate family. 
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RECENT DEATHS 

Dr. Ouh H Landbbth, professor of engineering 
at Union College from 1894 to 1919, when he was ap¬ 
pointed professor emeritus, died on November 5, aged 
seventy-nine years Previous to 1894 he had been 
professor of engineering and dean of the engineering 
department at Vanderbilt University 

Dr Edward H Jenkins, director emeritus of the 
Connecticut Agricultural Experiment Station, died at 
his home m New Haven on November 7 at the age of 
eighty-one years 

Mb Lewis Taylor Rouinson, engineer in charge 
of the general engineering laboratory of the Genera) 
Electric Company, died suddenly from a heart attack 
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at his home in Schenectady on November 3 He was 
sixty-three years old 

The death is reported from Dresden, at the age of 
sixty-six years, of Professor Dr. Ing. Frits Foerster, 
who had been connected with the Dresden Technical 
Institute for the past thirty-one years 

The British Medical Journal reports the deaths of 
the following medical men. Dr Louis Goudard, a 
former president of the Medical Society of Pans, Dr 
Dueamp, professor of clinical medicine at Montpel¬ 
lier, Dr A Besson, of Pans, author of a work on 
microbiological and serotherapeutic technique, and 
Dr Piana, for twenty-five years director of the 
Radiological Institute of Genoa 
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THE BERMUDA FRESH-WATER SYSTEM 

The first fresh-water system in the history of Ber¬ 
muda, regarded for centuries as impossible of achieve¬ 
ment, will be opened for public use on November 30, 
according to Professor W D Turner, of the depart¬ 
ment of chemical engineering at Columbia University, 
who planked and directed the construction He states 
that dram water caught on the house tops and fre¬ 
quently polluted to a high degree, has served the resi¬ 
dents of the island for generations New York's 
water supply would be condemned if it contained as 
much as one Bacillus coli per cubic centimeter, while 
water is considered good m Bermuda if it contains not 
more than 100 

Professor Turner writes 

In Bermuda most of the rock is of porous coral, filled 
with small cavities and fissures After a survey of the 
island we selected a small hill near Hamilton, capital 
of the colony, believing that the fresh water filtering 
through the rock crevices might be collected A trench 
about 250 feet long and four feet deep was dug at the 
base of the hill The bottom of the excavation was 
approximately a foot above sea level and sloped gradu¬ 
ally to a pump pit 

A pipe line was laid in the trench with open joints so 
that water might find its way into the pipe and thence 
to the basin or pit By concreting the basin, which, of 
course, was dug below sea-lovel, we prevented sea-water 
from seeping in This was one of the points which was 
overlooked in previous attempts to tap a fresh water 
.apply 

From the collecting basin the water will be pumped 
into a new reservoir which is practically completed at 
Fymwood, near Hamilton From that point the supply 
will be piped to the capital city and perhaps to St. 
George % the old capital, twelve miles from Hamilton 

After the trench was covered over and the basin 
complete, Professor Turner tested his “horizontal 


well" For three months a two-inch stream was 
pumped out of the pipe line day and night The 
water was allowed to gush over a nearby golf course. 
New Yorkers use three times aa much water as the 
residents of Bermuda Hotels are the largest con¬ 
sumers on tho island because of their American guests 
The capacity of the island system is 300,000 gallons 
In tho United States this supply would meet the de¬ 
mands of a community of 3,000 persons The popu¬ 
lation of Hamilton is 6,000, but because of tho con¬ 
servative use of water in Bermuda the new system will 
more than meet the demand Since they have been 
using rain water for 300 years, the people are used 
to very soft water In order to meet this require¬ 
ment, the new system will include a water-softening 
plant, which will also remove the soil bacteria. The 
hardness is due to carbonate and hence can be re¬ 
moved by lime The average rainfall is 60 inches an¬ 
nually, approximately the same as that of New York 
and New Jersey It is estimated that the trench will 
collect about 50 per cent of the water-fall. The well 
may be extended to increase the supply w event of 
additional demands 

The new water system, which will be known as the 
Bermuda Water Works, was financed by Mr H W. 
Watlmgton, philanthropist and a member of the 
House of Assembly Construction work was started 
in the summer of 1930. 

TOPOGRAPHICAL MAPS 

The U S Coast and Geodetic Survey, with the aid 
of time signals sent from the U. S Naval Observa¬ 
tory, is planning to utilize the stars at several points 
along the Mississippi River for scientific calculations. 
The expert in charge of this work, Mr Joseph P* 
Lushene, will use the data from his observations to 
adjust an are of tnangutation from Chester, Illinois, 
to St. Paul, Minnesota. These ares of trfangulfttio* 
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are of importance to engineers and others in private 
industry. Engineers oan get exact geographical in¬ 
formation of a piece of ground, as to its elevation, 
latitude and longitude, that would cost large sums of 
money if this work were to be earned out by the in¬ 
dividual 

The survey engineers have been engaged for a num¬ 
ber of years on a “tmngul&tion plan” of the 3,000,- 
000-odd square miles of the United States, setting 
bronze markers at various points in order to fix the 
basis for a system of topographical maps which will 
be available to any engineer or scientific man 

Mr Lushene will eaU to his aid another branch of 
science, the radio, in helping him to simplify his ob¬ 
servations and calculations W ith the aid of a radio, 
complicated scientific observations, ordinarily taking 
two or three nights, can be completed m a single 
night 

Longitude determinations, which are made by com¬ 
paring the time from observations on the stars as they 
pass the meridian at the field stations with the time 
signals sent from the U S Naval Observatory in 
Washington, arc exceedingly accurate This com¬ 
parison gives the difference in time between the sev¬ 
enty-fifth meridian and the field station, and the dif¬ 
ference in longitude thus becomes known 

A single observing party is all that is now needed 
in the field, while before the radio came into use, it 
was necessary to have two observers, one at a point 
whose longitude had previously been determined and 
the other at the new station The stations had to be 
placed within a reasonable distance of a telegraph 
line, for othorwtse great expense would be involved 
in connecting by wire the telegraph line and the ob¬ 
servatory 

This meant very little freedom of choice in the lo¬ 
cation of the longitude station, and the triangulation 
often had to be expanded in order to make connection 
with the astronomical station With the radio there 
is no restriction as to the location of stations except 
that high mountain peaks are not used for longitude 
determinations because of the difficulty of carrying 
the instruments to the top In general, stations are 
used to which the automobile truck that carries the 
astronomical instruments can be driven. 

The radio ib of value not only to the geodetic engi¬ 
neer m the determination of longitude, but for the 
same purpose to the navigator of a ship. To-day the 
navigator can use an ordinary pocket watch, receive 
his time signals by radio and be able to determine his 
longitude with greater accuracy than previously, when 
be had to depend on the constancy of the rate of the 
chronometer. 

THE AGRICULTURAL EXPERIMENT 
8TATION8 

Iftraow for the support of the agricultural experi¬ 
ment stations “are being carefully safeguarded and, 


to an increasing extent, restricted to intensive and 
productive research,” according to the annual report 
of the Office of Experiment Stations, made public 
on November 0 by the U S Department of Agricul¬ 
ture The report states that 1,000, or more than 15 
per cent, of the 7,000 or more distinct lines of agri¬ 
cultural investigations in which the stations are now 
engaged are earned on m cooperation with the de¬ 
partment, thus extending the scope and increasing 
the efficiency and usefulness of the work 

The report shows that federal, state and other 
funds, amounting to about $18,000,000, of which 
$4,340,000 was available from federal sources, were 
expended by the experiment stations in the year 
ended June 30, 1931, in a wide range of agricultural 
research 

Stations in Alaska, Hawaii, Porto Rico, Guam and 
the Virgin Islands report progress in efforts to diver¬ 
sify the agriculture of these regions and to make it 
more profitable and self-sustaining The appropria¬ 
tions for these stations for the year were Alaska, $85,- 
300, Hawaii, $45,200, Porto Rieo, $59,200, Guam, 
$30,200, and the Virgin Islands, $30,300 The Virgin 
Islands station received in addition $16,700 from 
other sources for use m expanding its work to meet 
emergency conditions on the islands 

An important event of the year affecting the 
Alaska experiment stations was the transfer of the 
station which has been in operation at Fairbanks since 
1907 to the Alaska College of Agriculture and School 
of Mines, thus giving the local institution greater 
participation in the experimental work 

Coordination of tke work of the former federal 
experiment station m Hawaii with that of the Uni¬ 
versity of Hawaii is reported to be proving satis¬ 
factory and to be resulting in a widening of the 
field of activity and an increase of interest in the 
work 

The report points out that Congress recently ex¬ 
tended to Porto Rico in a modified form the Hatch, 
Adams and Purnell Acts The acts provide that the 
work of the existing experiment stations and the ac¬ 
tivities of the U S Department of Agriculture m the 
island shall be coordinated by the Secretary of Agri¬ 
culture and conducted jointly and in collaboration 
Preliminary steps were taken to bring about this co¬ 
ordination 

The Guam station reports continued success in 
efforts to bring about diversification of the agricul¬ 
ture of the islands and to develop extension work. 
Following the establishment of a civilian government 
in the Virgin Islands, and in view of the serious 
economic and food conditions in the islands, the ex¬ 
periment station suspended some of its usual activi¬ 
ties and devoted its energies to encouraging the peo¬ 
ple to plant and cultivate gardens as a relief measure. 
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Steps were also taken to improve the bay-oil industry 
And to reestablish the growing of cotton. 

A NEW HARVARD OBSERVATORY 

Acookdxng to an article in the Harvard Alumm 
Bulletin the Harvard College Observatory will have 
m the near future a new astronomical observing sta¬ 
tion on Oak Ridge in the town of Harvard, Massa¬ 
chusetts, 27 miles northwest of Cambridge The sta¬ 
tion will be on & ndge at an altitude of 600 feet, the 
highest point between Mt Wachusett and the sea 
The site is the gift of Mr and Mrs Alfred C Fuller, 
of Belmont 

At thiB station the new 60-mch reflector telescope, 
the largest astronomical instrument in the eastern 
part of the country, will be the most important part 
of the equipment, but five or six of the observatory’s 
photographic telescopes will be moved from Cam¬ 
bridge to the new station Four photographic tele¬ 
scopes and the visual telescopes will be retained and 
operated at the headquarters on Observatory Hill, 
Cambridge. 

It is estimated that telescopic power will gain on 
Oak Ridge a whole magnitude beyond that obtainable 
at the present site in Cambridge This difference m 
brightness corresponds to a doubling of the number 
of stars withm the reach of the various photographic 
telescopes 

The construction on Oak Ridge will include the 
building and turret for the 60-inch reflector, three 
buildmgs for the other telescopes, and a central build¬ 
ing containing dork room, clock room, working li¬ 
brary, storage and quarters for one or two observers 
Also two or three separate cottages will be con¬ 
structed for those members of the staff who will re¬ 
main permanently on Oak Ridge The architects are 
Coolidge, Shepley, Bulflnch and Abbott, of Boston. 

The new site for the Harvard Observatory has been 
made imperative by the decision that the northern- 
hemisphere station should be equipped with a large 
reflecting telescope comparable to the one almost com¬ 
pleted for the southern station in South Africa. 

A dozen possible sites have been examined by the 
Harvard astronomers during the past six months, and 
the Oak Ridge station was selected as the best in east¬ 
ern Massachusetts. The land comprises more than 
thirty acres of woodland, the woods will provide pro¬ 
tection against wind, dust and stray light from neigh¬ 
boring villages, farmhouses and highways 

Some of the equipment will be m position at Oak 
Ridge and systematically operated on the regular 
photographic observing programs before next July* 
The three patrol cameras, which nightly photograph 
large sections of (he sky to record the positions and 
brightnesses of the million or more stare that axe 
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within their reach, will be part of the Oak Ridge 
equipment. 

it is probable that the 60-mch reflector, which 
should be ready for installation in fifteen months, and 
for operation a few months later, will be operated in 
part by members of the staff living in Cambridge, who 
will drive to the country for their observing assign¬ 
ments. 

Beside the 60-inch reflector, the instruments at Oak 
Ridge will include the 24-inch reflector and the 16- 
inch Metcalf doublet, the 16-moh is employed steadily 
on the photographing of faint variable stars in the 
Milky Way. 

A JUNIOR NOBEL AWARD 

The stimulation of research by engineers under 
thirty years of age is the main purpose of the Alfred 
Nobel pme granted this year for the first tune in 
honor of the illustrious civil engineer The pnee- 
Winnmg paper, “Arsenic Elimination in the Rever¬ 
beratory Refining of Native Copper,” is the produc¬ 
tion of Mr Corbin T Eddy, assistant professor of 
metallurgy at the Michigan College of Mining and 
Technology, who has conducted most of the first 
part of that institution’s research into the copper- 
cuprous oxide system, with the ultimate aim of evalu¬ 
ating various methods of eliminating from native cop¬ 
per such impurities as arsenic, silver, iron and oxygen, 
and of formulating more precisely than has yet been 
done the effect of each impurity on the physical prop¬ 
erties of copper Study of the copper-silver system, 
the second step of the program, has begun under the 
general direction of Professor A. T Sweet, depart¬ 
ment chairman, with Professor Eddy, Professor Drier 
and Research Engineer Tolonen participating. 

The process of copper elimination analyzed in the 
prize-winning article, which was delivered before the 
1981 meeting of the American Institute of Mining 
and Metallurgical Engineers, was for decades an un¬ 
regarded method, until revived by Michigan copper 
men some years ago. It is the method now regularly 
used by them in the reverberatory refining of natnw 
copper. 

Papers eligible for the award included all those 
written by men under thirty yean of age which were „ 
published in the journals or transactions of the 
American Institute of Mining and Metallurgical ^ j 
neers, the American Society of Civil Engineers* r 
American Society of Mechanical Engineers, the 
ican Institute of Electrical Engineers, the Waste*#; 
Society of Engineers and other similar oigsnizatlMia * * 
The offering of this junior award u intended to ituOft* 
late the increasing production of reports which an , 
both theoretically sound and also valuable to Inqv y 
industrial. i 



artifeant it, mi 


Bovmm 


SCIENTIFIC NOTES AND NEWS 


At the opening meeting of the autumn eesuon of 
the National Academy of Sciences at Yale Univer¬ 
sity on November 16 the address of welcome will be 
given by Dr James Rowland Angoll, president of the 
university The response will be made by Dr Wil¬ 
liam Wallace Campbell, president of the aeademy 
A pnbhc lecture on the evening of November 16 will 
be given by Dr. John Campbell Memam, president 
of the Carnegie Institution of Washington, whose sub¬ 
ject will be “The Cats of Rancho La Brea, a Climax 
to Evolution " 

Da Walter B Cannon, Higginson professor of 
physiology at Harvard University, on behalf of the 
faculty of medicine, and Dr Henry Fairfield Osborn, 
president of the American Museum of Natural His¬ 
tory, on behalf of the faculty of science, were awarded 
the honorary dootorate of the University of Pans at 
the opening ceremonies held in the Sorbonne on 
November 7 

Da C. D. PsaaiNK, formerly of the Liok Observa¬ 
tory and for the past twenty years director of the 
National Observatory of Argentina at Cordoba, has 
been elected a corresponding member of the Sociedad 
Cientifica Argentina of Buenos Aires. 

Sib Sidney Hasher, lately director of the natural 
history departments of the Bntish Museum, has been 
sleeted a foreign member of the Royal Swedish Aead¬ 
emy of Science. 

At the inauguration of the new president of Morn- 
ugBide College, Sioux City, Iowa, on October 24, hon¬ 
orary degrees were conferred upon four of its early 
graduates, including Dr Fred J. Seaver, curator of 
the New York Botamcal Garden, and Dr Alexander 
G. Ruthven, formerly professor of zoology and di¬ 
rector of the museum and now president of the Uni¬ 
versity of Michigan. 

Da. Sakuxl Newton Sranra, professor of silvicul¬ 
ture in the department of forestry at Cornell Univer¬ 
sity, has been appointed eeaietant dean of the New 
York State College of Forestry at Syracuse Univer¬ 
sity. Profenor Spring will assume hie duties as as¬ 
sistant dean and director of instruction for both the 
oollage and the New York State Ranger School early 
in 1832. 

Be. Burnt Aldsn Shaw has been appointed as¬ 
sistant profenor of mental hygiene at the Harvard 
/O^vendtjr Medical School He has been associated 
’ ninth the school since 1823 as assistant in hygiene and 
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' XtaL HAtvfrr Lb Pars*, formerly an instructor in the 

College of Medicine, Uni¬ 


versity of Tennessee, has been appointed assistant 
professor of pharmacology in the University of Buf¬ 
falo College of Pharmacy. 

Da. Fred O’Flahertt, of the research staff of the 
University of Cincinnati, has been appointed director 
of the research laboratory of the Tanners’ Council of 
America 

The Bntish Ministry of Agriculture and Fisheries 
has appointed Mr. J L S Gilmour, curator of the 
University of Cambridge Herbarium and Museum, of 
the Botany School, to be assistant director of the 
Royal Botanic Gardens, Blew 

The faculty board of biology at the University of 
Cambridge has appointed Mr A G Brighton, of 
Christ’s College, curator of the Sedgwick Museum of 
Geology for three years, dating from October 1 

Dr. G H Hardy, Sadleinan professor of pure 
mathematics m the University of Cambridge, has been 
elected to a professorial fellowship at Trinity College 
Dr Cecil Edgar Tilley, professor of mineralogy ancf 
petrology, has been elected to a similar fellowship at 
Emmanuel College 

The Soviet Government has granted to Professor 
Ivan Pavlov an appropriation of 184,000 roubles to 
complete the building of his biological station at Kol- 
touchi, near Leningrad. 

President Hoover has announced the appointment 
of Colonel Charles A. Lindbergh to be a member of 
the National Advisory Committee for Aeronautics. 

Dr. Perot E Raymond, professor of paleontology 
at Harvard University, has returned from England, 
where he was a delegate from the Geological Society 
of A m e ri ca to the centenary meeting of the British 
Association for the Advancement of Science. 

Dr* Otto Schmidt, German dye chemist and di¬ 
rector of the Farbemndustne Aktiengesellschaft, 
which is the German chemical trust, has arrived at 
the California Institute of Technology for a stay of 
three months, during which he will consult with lead¬ 
ing American chemists. Dr. Schmidt will later visit 
industrial centers 

Dr. A. E. Gee, who has spent two years at the Uni- 
temity of California Scrxpps Institution of Oceanog¬ 
raphy in research on bacteriology, has left for his 
home in Canada. 

Dr. Jambs Ewing, professor of pathology at the 
Cornell Medical College, delivered the annual cds- 
eoumeat the New York Academy of Medicine cm Ne¬ 
ither 8. His subject was "The University and the 
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The twenty-eighth Hanna lecture of the Western 
Reserve University Medical School will be given by 
Dr. E D Adrian, fellow of Trinity College, Cam¬ 
bridge, and Foulerton research professor of the Royal 
Society, London Professor Adrian will give an illus¬ 
trated lecture entitled “The Nervous Mechanism of 
Sensation and Movement ” 

Colonel George A Skinner, of the medical corps 
of the U S Army, gave at the Mayo Institute a Mayo 
Foundation lecture on October 27 His subject was 
“Early Experiences m Tropical Medicine ” 

Db Caul G Hartman, of the department of em¬ 
bryology of the Carnegie Institution of Washington, 
showed a movie film on the “Parturition in a Mon¬ 
key,” at the recent meeting of the Central Association 
of Obstetricians and Gynecologists, before which ho 
also made an address on “Ovulation in Man and Mon¬ 
key ” The film has also been exhibited to the German 
Medical Society of New York City 

The inaugural lecture of the chair of anatomy at 
the University of Edinburgh was delivered on October 
6 by Professor James Couper Brash, who has been 
elected to the chair of anatomy in succession to Pro¬ 
fessor Arthur Robinson, retired Professor Sydney 
Smith, dean of the faculty of medicine, presided 

The first public lecture under the Estlin Carpenter 
Educational Trust was given at Oxford by Sir Peter 
Chalmers Mitchell on October 13 His subject was 
“Life and Matter ” 

Sigma Pi Sigma, honorary physics fraternity, held 
its convention at the University of Kentucky from 
November 5 to 7 Dr W F G Swann, director of 
the Bartol Research Foundation, gave the principal 
address 

The U S Civil Service Commission announces that 
the position of principal physiological chemist at a 
beginning salary ot from $5,600 to $6,400 a year is 
open for competitive examination The examination 
is to fill a vacancy in the bureau of construction and 
repair, Navy Yard, Washington, D C, and vacancies 
occurring elsewhere, for duty m Washington, D C, 
or m the field Applications must be on file with the 
U. S Civil Service Commission at Washington not 
later than December 1, 1931 

On October 17 and 18 a group of physiologists 
were guests at the Morris Biological Farm. They 
met in response to a resolution passed at a meeting 
of physiologists and others held on August 12 at the 
Manne Biological Laboratory, m Woods Hole, to 
consider the question of organizing a new journal of 
physiology intended to supplement those already exist¬ 
ing and to relieve certain other journals, not devoted 
primarily to physiological subjects, of papers which 


take space intended for zoological or anatomical 
matter Those in attendance were as follows: Dr, 
E. N Harvey, of Princeton University, Dr, M, H, 
Jacobs, of the University of Pennsylvania, Dr E K. 
Marshall, of the Johns Hopkins University; Dr G. 
H Parker, of Harvard University, Dr A C Red- 
field, of Harvard University, and Dr H W Smith, 
of New York University The field to be covered by 
the journal was fully discussed, and a title and out¬ 
line of its purposes were tentatively agreed upon. 
Dr E N Harvey, of Princeton University, was se¬ 
lected as the managing editor, and certain other names 
were suggested as desirable members of the editorial 
board 

Sixty-five years ago A L^otaud, an eminent orni¬ 
thologist in Trinidad, completed his collection oi birds 
on that island off the coast of Venezuela, and it was 
later installed in the Victoria Museum m Port of 
Spam When this museum burned a few years ago all 
these specimens were destroyed, including several 
whose existence since has been doubted because recent 
collectors bud not found sinnlur species. Now, accord¬ 
ing to an announcement made by the Academy of 
Natural Sciences, Philadelphia, an expedition, com¬ 
prising W Wedgwood Bowen, assistant curator of 
birds m its department of vertebrate zoology, H Rad- 
clyffe Roberts, of Villa Nova, and George R Clark, of 
Cynwyd, has returned from a two-months stay in 
Trinidad with the most representative collection made 
since Llotaud’s, and containing some of the disputed 
species, thus verifying his records 

The University of Pittsburgh chapter of Sigma Xi 
announces the following senes of public lectures on 
the culture of prehiatonc man November 18, “The 
Art of Paleolithic and Neolithic Man,” by Dr. Andrey 
Avinoff, director of the Carnegie Museum of Pitts¬ 
burgh, January 27, “Man, the Speaking Animal,” by 
Dr Melville Jean Herakovits, assistant professor of 
anthropology at Northwestern University, March 16, 
“The Origin and Development of Tools and Weap¬ 
ons,” by Dr Nels Christian Nelson, curator of pre¬ 
historic archeology at the Amencan Museum of Nat¬ 
ural History, New York City 

The thirty-third annual meeting (the one hundred 
and seventy-fifth regular meeting) of the Amencan 
Physical Society will be held in New Orleans at 
Tulane University, on December 29 and 30, in affilia¬ 
tion with Section B—Physics—of the Amencan Asso¬ 
ciation for the Advancement of Science. The prelim¬ 
inary arrangements for the New Orleans program in¬ 
clude joint sessions with the Amencan Mathematical 
Society on Tuesday morning and afternoon, with ad¬ 
dresses by Dr. W F. G. Swann, Professor 0. D. 
BirfchoJf and Professor G A. Bliss, (the 
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Josiah Willard Gibbs lecture by Dr P. W. Bridgman 
On Wednesday morning there will be a joint session 
with Section B of the American Association for the 
Advancement of Science with the address of the re¬ 
tiring vice-president of Section B, Professor F K 
Richtmyer, and an address by Dr H H Kimball 
On Wednesday afternoon there will be a joint ses¬ 
sion with Section E of the association and the So¬ 
ciety oi Petroleum Geophysicists for a geophysical 
program 

According to an announcement m Nature the 
Ninth International Congress of the History of Medi¬ 
cine will be held at Bucharest, under the presidency 
of Dr V Gomoiu, next September, when the prin¬ 
cipal subjects for discussion will be (1) the evolution 
ot medicine m the Balkan States and (2) the protec¬ 
tion of Europe against bubonic plague Those wish¬ 
ing to contribute papers on these or other subjects are 
requested to forward the title and a typed copy of a 
summary of their paper to the office of the Congress, 
Str Stirbey Voda 86, Bucharest II, without delay 
The official languages will lie English, French, Ger¬ 
man, Italian and Spanish Members of the congress 
can take the direct route to Bucharest or meet at 
Trieste, whence visits will be paid to Athens, Con¬ 
stantinople and Constantza, where local committees 
will be arranged for their reception The meetings of 
the congress will occupy four days, and the following 
three days will bo devoted to a tour of Bucharest and 
excursions in the neighborhood A program will be 


issued later, giving the exact date of the congress and 
the amount of the subscriptions 

Nature reports that the twenty-second annual exhi¬ 
bition of electrical, optical and other physical appa¬ 
ratus is to be held by the Physical Society and the 
Optical Society from January 5 to 7, 1932, at the 
Imperial College of Science and Technology, South 
Kensington The trade section will comprise the ex¬ 
hibits of manufacturing firms The research and ex¬ 
perimental section will be arranged m two groups. 
(g) exhibits illustrating the results of recent physical 
research, (b) lecture experiments in physics The 
exhibition committee invites offers, from research lab¬ 
oratories and institutions and from individual re¬ 
search workers, of exhibits suitable lor inclusion in 
either of the above groups Offers of exhibits, giv¬ 
ing particulars of space and other facilities required, 
should be communicated immediately, and m any case 
not later than November 9, to the secretary of the 
exhibition committee, 1 Lowther Gardens, Exhibition 
Road, London, S W 7 The section for apprentices 
and learners has for its object the encouragement of 
craftsmanship and draughtsmanship in the scientific 
instrument trades Apprentices and learners may ex¬ 
hibit, m competition, specimens of their work, pro¬ 
viding they are in the regular employ of a firm which 
is exhibiting at the next annual exhibition, or has ex¬ 
hibited once during the past three years Printed 
particulars of this section will be sent on application 
to the secretary 
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DISCUSSION 


CONCERNING AN INCREASE IN THE 
POTENCY OF MOSAIC VIRUS 
IN VITRO 

Ik an earlier paper one of us (0 ) l published re¬ 
sults of experiments which indicated that multiplica¬ 
tion of the virus of tomato and tobacco disease had 
taken place in the absence of living cells. The work 
of J Henderson Smith* and others cited by him has 
not been confirmatory of these results, and hence the 
•subject has been studied anew. 

About 3,000 tomato plants (with several thousand 
as controls) were utilised in a senes of 30 expon- 
menU In 6 of them the original technique was fol¬ 
lowed aa closely as possible In 34 the conditions 
were altered considerably The hydrogen-ion concen¬ 
tration of the media was kept constant by diluting 
•one part of filtered fresh normal plant juice with 2 5 
parts of Northrop’s buffer* at pH = 53, and the tests 

*P, K Olltaky, J Bap Med, 41 129, 19215. 

•J, H. Smith, Ana. Applied Biol, 15• 156, 1928 

* J. H. Northrop and P. H de Kruif, J. Gen. Physiol, 
-4i 589,1928. 


were made under aerobic or anaerobic conditions, in 
the dark or sunlight Fifteen experiments were ear¬ 
ned out with Gates’ U tubes, 4 according to the method 
of Muckenfuss and Rivers* with vaccine virus A 
collodion sac containing fresh, lightly crushed, young 
plants in buffer solution was inserted in one arm of 
the tube and buffer solution containing filtered virus 
was placed outside the eac. The medium within the 
sac was replaced from one to seven times weekly 
The tubes were kept at 28 s C 
Almost always, irrespective of the method em¬ 
ployed, there was some increase in the potency of the 
virus beyond the original titration An ni «w w has 
also been noted by McKinney * In the early experi¬ 
ments it was much greater than in the later ones, for 
reasons as yet not clear. There may conceivably be 
some cyclic variation in the virus The question arises 
of whether the increase was due to an activation, or a 
«P. L Oates, J Bop. Med., 86 586, 1922 

149^M0 MUOk * llf ' U * <lnd T M 3 ‘ 515 

*H, H. McKinney, J Aprio. Bee^ 25* 1 ,1927. 
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dispersion of aggregated Tiros particles, by a meeba- 
mem as yet not understood, or whether it represented 
actual multiplication of a living agent. The same 
problem has arisen in connection with the increase m 
potency of vaccine virus in a lifeless medium. 

In view of the outcome of the experiments, we have 
concluded that the results of our tests can not with 
certainty be referred to & true multiplication of the 
mosaic virus 


Peter K Olitbky 
Filip C Forsbeck 


The Rockefeller Institute 
foe Medical Research, 
New York, N Y 


GBOMORPHOLOGICAL EVIDENCE OP A CLI¬ 
MATIC BOUNDARY 

One of the most significant climatic boundaries 
across the United States separates the territory ex¬ 
periencing effective winter cold from wanner regions 
on the south Within humid climates the northern 
region is often called the cool temperate and the 
southern, warm temperate climate In the terminol¬ 
ogy of the Koppen 1 system of climatology the two 
are designated imorothermal and mesothennal, respec¬ 
tively Within the realm of the dry climates the dis¬ 
tinction becomes that between hot and oold steppes 
and deserts 

In a recent paper the wnter 2 has presented argu¬ 
ments in favor of using one and the same boundary 
whether climates are humid or and and has sug¬ 
gested that in the United States the January isotherm 
of 32° F appears more satisfactory than any other 
proposal thus far made* Certain contrasts were 
pointed out in vegctational, soil, geomorphological 
and cultural forms on the two sides of that isotherm. 
Since the publication of that paper he has observed 
a very interesting and fundamental condition that 
lends additional support in favor of the January 
32° F thesis. 

The January isotherm of 32° F enters the Atlantic 
Seaboard approximately at New York City, swings 
southward through New Jersey and across the Appa¬ 
lachian region, west of which it approximates the 
positions of the Ohio and Missouri rivers as far as 
the eastern boundary of the dry climates 

KSppen, “Die Klimate der Erde M (Berlin, W 
de Gruyter Co, 1023) 

*B. J Bussell, “Dry Climates of the United States* 
I, Climatic Map/ 1 Univ Caltf Publ Qeog , 5 1-41, 
1931 

* W Kfippen (1923) uses the mean annual isotherm of 
18° C (64 4° F ) in dry climates and the January iso 
therm of - 3° C (26 6° F ) in humid climates. On the 
more recent Kdppen-Geiger “Klimakorte der Erde y9 
(1.20,000,000), (Gotha, Justus Perthes, 1026), he uses 
the value of eight or more months above 1° C (33 8° F) 
in humid climates Van Bayern Monthly Weather Be 
view, 65 319 (1927) suggests, for the dry climates, the 
cold month isotherm of 60° F. 


fit the Trenton Fogle of tbn Unlfnd Staten flee- 
logical Survey Florence Baseotn* sells att en tion to 
the foot that m the Coastal Plain of Near Jersey 
topography doping toward the north is notably 
steeper Sian that toward the south The wnter is 
not only able to confirm this observation but finds 
that it applies with equal fores in landscapes of 
southern Ohio South of both of these regions it 
disappears, thus appearing to bo related to the posi¬ 
tion of the January 32° F. isotherm both east and 
west of the Appalachians 

In both eases the nature of the underlying bedrook 
is sueh that it could not possibly account for the 
observed slope asymmetry, as it is very nearly flat- 
lying. It is obvious that the details of sculpture must 
be ascribed to denudational processes now taking 
place. 

While contrasted angles of incidence of sunlight on 
north and south slopes condition processes of weath¬ 
ering, evaporation rates, vegetational cover, and other 
denudational elements, it seems apparent that the 
greatest single effect is with reference to snow cover 
On the borderlands of the region effectively blanketed 
by enow for considerable periods during the winter 
months, slight differences in slope direction produce 
enormous contrasts in the length of time snow actually 
remains on the ground. The relatively sunny south¬ 
ward slopes are barren for long periods during which 
northward dopes lie beneath thin sheets of snow. 
The snow protects the ground beneath from denuda¬ 
tion during much of the critical winter period. Thun 
a contrast arises in the rate at which denudation takes 
place on the banks of any nils or streams flowing is 
directions approaching east or west The northern 
bank, being the more rapidly attacked, baa its gradi¬ 
ent lessened in oompanson to the southern bsnk^ 
hence arises the topographic contrasts observed. 

It is notable that in the southeastern United Statin 
erosion and denudation take plaoe very rapidly, par¬ 
ticularly as the mutt of the afaeenee of froseu soil 
or snow cover during the winter season of vegeta¬ 
tions! dormancy, whereas he the northeastern nnd 
north central regions these processes are campasir 
tively alow. Agricultural oeeupation aggravates con¬ 
ditions to sueh an extent that the leas of eoil from 
the Adds of the southern states has besoms recognised 
as a major national problem, and one neently receiv¬ 
ing much attention as a result of (fa studies of £. 1L 
Bennett and others. Tram the standpoint of tftm 
tology the contrasted regions may be eomndwed m sy> 
thermal and mierathernul eHmatea < r 

Becognixmg that all climatic boundaries am ifeT’ 
tempts to indicate mean positions within sands 'S&V 
gradual change^ the aeymantneal slopes of Ohm Jv 

* Foho MT. I, (1909). 
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■ey and southern Ohio have unusual interest in re¬ 
spect to the cUm*tie boundary under consideration. 
The snow-covered northward slopes are effectively 
mierotherxD&l as regards snow cover and the south¬ 
ward slopes are mesothermal Thus, from the geo- 
morphological standpoint, in the vicinity of the iso¬ 
therm of January 32° F., we find an ideal expression 
of climatic borderline conditions, innumerable islands 
of one climate within the realm of another Whereas 
climatic contrasts may take place within compara¬ 
tively short distances w areas of considerable relief, 
it is unusual to find them so strikingly displayed in 
such comparatively flat regions as those under dis¬ 
cussion and hence of all the greater significance 

Richard Joel Bussell 
Louisiana State University 

CHLORATES AS HERBICIDES 
Tn® persistent spread of the more noxious peren¬ 
nial weeds has recently focused the attention of many 
experimental workers on the problem of a cheap, 
safe and effective chemical method for the eradication 
of these plants Sodium chlorate has proved m many 
trials to be the most generally effective herbicide now 
in use With proper methods, such weeds as Canada 
thistle (Ctrsium arvenae), European bindweed (Con¬ 
volvulus arvens u), quack grass (Agropyron repens) 
and similar plants can be controlled with one or more 
applications of this chemical* The cost ranges from 
twenty-five to one hundred dollars an acre and the 
fire hazard may be very serious with the usual meth¬ 
ods of application in which a chlorate spray is ap¬ 
plied to a heavy growth of foliage. 

A three-year study of the herbicidal action of 
sodium chlorate in the botany department of the 
Iowa State College indicates that tins compound may 
be more effective when applied to the roots rather 
than to the aerial portions of the plant, and suggests 
that under humid conditions the elimination of peren¬ 
nial plants by spraying with chlorates is dependent 
upon a portion of the spray residue reaching the 
aoiL By applying the chemical, either crystalline or 
in solution, directly to the moist soil it is possible to 
deduce the quantities applied, and if the top growth 
Uf tiie plants is removed before treating, the pnn- 
' riphl fir* hasard is eliminated The apparently un¬ 
changed chlorate salt persists in the soil for a period 
varying with (he conditions from a few weeks to 
two or more years. The herbioidal action consists of 
koti A direct killing of the underground portions of 
the plants and of tnuulooahon to and slow killing of 
any new sprouts which may be formed. The impor¬ 
tance of the two effects probably varies with the 
* Jftatfc and the conditions. Quack grass or Canada 
; IBjUfk. ifeUnua and roots may be killed in the dor- 
ffev. * 


tns i tf stage, so that the effects of ultra-violet tight 
are not required for the toxic action of chlorates. 
We have been unable to obtain any appreciable trans¬ 
location of the toxin except in the transpiration 
stream, and any generalized action seems to be de¬ 
pendent upon the ability of the salt to persist in the 
soil solution, where, as stated, it may either penetrate 
and hUl the roots and rhizomes, or be absorbed and 
translocated to transpiring regions of the top. The 
continued killing of the tops adds starvation to the 
direct action on the underground organs and explains 
the effectiveness of the treatment 

The tendency of the chlorate to persist m the soil 
may become seriously objectionable under some con¬ 
ditions. In our field tests we find that heavy appli¬ 
cations which result in a large quantity of the salt 
reaching the sub-soil ore particularly persistent. 
Temperature and leaching seem to be the most im¬ 
portant factors concerned in the disappearance of 
chlorates At temperatures of 25 to 30° C treated 
soil loses its toxic properties in a few weeks, while 
in the sub-soils mentioned (three to five feet) the 
chlorate concentration is still too high to permit crop 
growth nearly two years after the initial application. 
The surface foot of these same plots which received 
chlorate at the rate of 1,000 pounds per acre is nor¬ 
mal. The use of lighter applications under more 
favorable conditions should reduce the deep penetra¬ 
tion and persistence of chlorates. 

The recognition of the fact that chlorates are 
effective when used as root absorption poisons will 
permit the use of the sodium salt instead of the more 
expensive calcium chlorate It will make it possible 
to eliminate the fire danger, now a very serious fac¬ 
tor, avoid the destruction of chlorates exposed on the 
leaves of sprayed plants and help to reduce the after¬ 
effects of chlorate applications by avoiding excessive 
applications in cool soils not subject to leaching. 

W E Loomis 
Russell Bisset 
E. V. Smith 

Department op Botany, 

Iowa State College 

THE CAUSATIVE ORGANISM OF A PAPULAR 
TYPE OF APPLE MEASLES 1 

Tot disease known as apple measles, reported tint 
by Hftritt and Truax® in 1912 as an obscure apple 
disease, has recently attracted especial attention in 
certain sections. This disease has been reported under 
various names which include “measles,” “pimple 

1 Apptoted by the director of the West Virginia Agri¬ 
cultural Experiment Station, as Scientific Paper Nb, 97. 

*J.L. Hewitt and H B. l*u*x, "An Unknown Appis 
Tree Disease,” Arkansas AgtUL Exp. Sts. Raft* 1fito 
aSl'-Ati, 14 flgi, lftlfl. 
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canker/’ and ^scurfy canker w Previous investigators 
have considered it to be of a non-parawtie nature 
and of minor importance It has been stated that 
it does not cause the death of the trees affected This 
opinion, however, has been considerably modified as 
a result of recent investigations The writer’s studies 
seem to inchoate that the various forms of measles 
hitherto described are not all manifestations of the 
same causative agent but are distinct diseases One 
of these types of measles, a papular form, briefly 
reported here, has been proven to be caused bv a 
parasitic fungus 

The disease first came to the attention of the writer 
in 1915, in the course of the application of an orchard 
dusting program in the Kanawha Valley, north of 
Charleston, West Virginia Measles at that time was 
confined to a few Bed Astrakhan trees The trunks 
and larger limbs presented a peculiar scurfy appear¬ 
ance while the younger twigs, especially the water 
sprouts, were covered with small, well-defined papules 
Attempts to isolate an organism from these papules 
always resulted m sterile plates Subsequent at¬ 
tempts in later years yielded the same results 

Frequent visits to this orchard each season, since 
the disease was first observed, have enabled the writer 
to observe its spread from tho Astrachans, which con¬ 
stitute only a very small percentage of the planting, 
to Borne, the predominating variety, Interplantings 
of Oano, Transparent, Chenango, Pound Boyal and 
Summer Queen, remained free from measles Two 
years ago the orchard was abandoned because the 
disease had practically killed 16,000 trees In the 
meantime numerous specimens of apple twigB affected 
with this type of measles have been obtained from 
adioimng counties m central and southern West Vir¬ 
ginia 

In 1929, an active study of the disease was under¬ 
taken at this station The work was conducted in the 
Kanawha orchard, where the papular type of measles 
was most prevalent Small Red Astrachan and Stark'B 
Delicious trees were planted near large Bed Astrachan 
trees infected with measles Both varieties became 
heavily infected with the papular form the first sea¬ 
son. Attempts to isolate the causal organism again 
ended in failure In 1930, the writer was stationed 
in the orchard throughout the growing season in order 
to keep the development of the disease under close 
and constant observation However, due to the un¬ 
precedented drought very little infection took place 
A few rains occurred late m the summer and a total 
of only 44 papules of new infection were located in 
the entire orchard, all on Bed Astrachan, which seems 
to be the variety most susceptible to this form of 
measles. Thirty-four of then yielded pure cultures 
of a pecubatj sbw-grotvmff fungus. Sporulation of 


this fungus can be obtained by growing it on oatmeal 
or malt-extract agar 

Successful artificial inoculations were obtained on 
young Bed Astrachan trees in the greenhouse during 
the past winter and the fungus was readily rasolated 
from the lesions produced. Diseased apple twigs col¬ 
lected in the Kanawha orchard on June 20,1931, were 
placed in a moist chamber for 24 hours. Spores were 
obtained by scraping the surface of the older lesions 
By studying free-hand sections of the diseased spots 
it was found that the fungus is a Hyphomycete and 
apparently belongs to the genus Clasterospormm, the 
species being yet undetermined 

Anthony Burg 

West Virginia University, 

Morgantown, West Virginia 

BIOLOGICAL ABSTRACTS—A DISCUSSION 

Tiie value of such a comprehensive abstracting sys¬ 
tem as Biological Abstracts is well recognized by all 
workers in biological sciences, and is very well sum¬ 
marized in several articles published recently in Sci¬ 
ence 1 In spite of the value of such a journal to 
subscribers, there are certain admitted drawbacks to it 
among which are the delav in publication, the cost of 
such an undertaking, And the time consumed by 6,000 
abstractors and one hundred or more editors If 
this were a temporary matter we might all be willing 
to help by personal effort or subscription, but it is a 
perpetual matter and as already shown will demand 
more time, effort and money as the years go by It 
would therefore appear worthwhile to see if some 
method could not be devised to simplify this enormous 
undertaking 

As I understand the present system used by Bio¬ 
logical Abstracts, an editorial and clerical staff first 
renews the entire biological literature of 55,000 
articles (yearly), and then decides who should ab¬ 
stract each of these articles (55,000 decisions) The 
well-known yellow abstract requests must then be 
moiled, asking for abstracts (55,000 letters) Many 
of these need second requests, inquiries, change of 
abstractor, etc After this 6,000 men and women ab¬ 
stract these 55,000 articles which if done conscien¬ 
tiously is a difficult and tedious matter, many of us 
have seen young men struggling over an article in a 
foreign language which they very imperfectly under¬ 
stand. After these abstracts are made they are mailed 
to Biological Abstracts, who then collect, and remail to 
section editors, who in turn edit these collected ab¬ 
stracts in their field and return to Biological Abstracts 
where they are finally printed Such a procedure is 

iW. G. Curtis, Science 78s 1888, 508. 1981. J. B. 
Schramm, Science 73 1888, 512, 1981: CL JD. Medium, 
Science 78* 1888, 517, 1931; F. R. LiUie, SCONCE m 
1899, 060, 1881. 
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obviously eompbooied, expensive, time eonsuming and 
needs besides the voluntary support of some 7,000 men 
yearly, an additional aid at present of more than 
$100,000, all of which will have to be increased in the 
future. Considering that Biological Abstracts is not 
a personal undertaking, but a program of interest to 
all biologists let us see whether there is any other 
practical alternative to the present method 

Let us consider a plan of obtaining the cooperation 
of all editors of biological journals in requiring that 
an abstract of each article bo submitted by the author 
with the original manuscript (as is already the case 
m certain journals) Assuming for a moment that 
such a plan could lie put in force, every article 
of biological nature would be abstracted even before 
publication When an editor had a number of 
his journal made up, these abstracts could be simply 
mailed to Biological Abstracts and published at once 
In this way there would be no delay m the appear¬ 
ance of abstracts Authors would receive immediate 
recognition of their work Investigators could obtain 
an immediate review of all biological literature, and 
several thousand voluntary abstractors and section 
editors would be relieved of their constant non- 
remunerative drudgery The paid editorial and cler¬ 
ical staff ns well as general expenses could be greath 
reduced 

The first and almost unanimous comment obtained 
regarding such a plan from those whom I have con¬ 
sulted during the past four or five yeans is that “It 
will not work ” This ha* however been said of manv 
successful undertakings The advantages of such a 
plan are obvious, and have been granted by numerous 
abstractors, section editors, editors of biological jour¬ 
nals, and several of the best librarians of the country 
Let us consider the possibilities of carrying out such 
a plan and some of the criticisms which have been 
raised 

(1) It is said that the editors of biological journals 
could not or would not obtain these author abstracts 


It is probable that only a small percentage of these 
editors would agree to such a plan at first, but if the 
plan were supported by an influential group of 
editors, and their acceptance of it brought to the 
attention of others, many more would fall m line 

(2) The comment has been made that authors 
would not submit abstracts This could be very 
simply taken care of by editors refusing to publish 
manuscripts not accompanied by abstracts 

(3) Another criticism is that authors arp often un¬ 
able to abstract dearly and concisely This may 
equally well be said of voluntary abstractors What 
is wanted in an abstract is the main points of the 
work stated correctly, not a critical rev lew Certainly 
authors should be able to do this more intelligently 
than anyone else 

Finally let us consider practical ways m which such 
a plan might be earned out Obviously the editors 
of Biological Abstracts do not wish to be burdened 
with further projects The success of such a plan as 
outlined, lies with the editors of the vanous biological 
journals It is felt that the most likely way to in¬ 
terest them in adopting such a method would be for 
all authors, abstractors, section editors, etc, to wnte 
to tbe editors of those journals in which they are 
particularly interested, expressing their opinion of 
such a plan Biological Abstracts could be helped 
directly by any editor guaranteeing them abstracts of 
his journal If a few editors should adopt the system 
others might fall in line and gradually such a plan 
might be universally adopted The author would be 
glad to receive any comments on this proposed plan 
or word from any editor putting such a plan in force 
in his journal, and to report at a later day any prog¬ 
ress made 

Paxil D Lamson 

Department or PhArmaooloqy, 

Vanderbilt University School 
or Medicine, 

Nashville, Tennessee 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN ADAPTATION OF THE BOX CAMERA TO 
PHOTOMICROGRAPHY 
A box camera con be converted into a photomicro¬ 
graphic «mera suitable for general routine work 
with a few minor changes The camera used should 
be of metal construction and must have a removable 
front Any of the Eastman Kodak Brownie cameras 
will serve the purpose though the larger models are 
to be preferred. 

The first adjustment is to remove the front of the 
camera and enlarge the central aperture therein. Pry 
off the ferrule from about the hole and enlarge the 


hole with a round file until it will just admit the 
threaded portion of the eye lens of an ocular Insert 
the eye lens into the hole from the inside surface of 
the front plate and screw the ocular tube in place, 
thus enclosing the earner* front between the eye lens 
and tube of the oeular Next remove the lens and 
shutter block from the earners, take out the lens and 
return the block to its former position. 

To make the focusing apparatus, a tube of brace or 
stout cardboard between I" and m diameter la 
oat to a length ascertained as follows, remove the 
back of the camera and out a pieee of glass just largo 
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enough to rest upon the rollers that support the film 
and upon nothing else Mark an X with a wax penml 
in the center of this glass sheet and bnng a tripod 
magnifier (Bausch and Lomb 7.5X or other suitable 
lens) to foeuB through the glass on the X (Be sure 
you focus through the glass ) Now place the glass 
sheet and the magnifier upon the camera with the X 
towards the inside of the camera, insert the ocular 
with its attached camera front into the microscope, 
place the camera upon its front on the microscope 
and measure the distance from the upper surface of 
the metal mount of the ocular eye lens to the X on 
the under surface of the glass and from the under 
surface of the glass to the under surface of the lens 
of the magnifier Cut the tube in length correspond¬ 
ing to the sum of these two dimensions 

In using the camera it is loaded with film m the 
usual manner, the front plate is attached to a suitable 
ocular, the ocular placed m the microscope and the 
focusing tube placed upon the upper surface of the 
ocular The tube is then surmounted by the same 
magnifier as previously used and the image is brought 
to focus through this assembly When the focus is 
as sharp as possible remove the tube and magnifier 
and carefully place the camera over the ooular and 
upon its front Turn off the light source or place a 
cardboard between it and the microscope, set the 
shutter for tune and open it, turn on the light for the 
required length of time, turn off the light, close the 
shutter 

One warning is here necessary Be very sure that 
the coarse adjustment of the microscope is tight 
enough to support the camera without putting the 
image out of focus. 

Though the modem roll film box camera is here 
used as an example there is no reason why some of 
the older model plate and film pack boxes or some of 
the newer foreign film pack boxes can not be suitably 
converted into photomicrographie cameras. The ad¬ 
vantages of plates and film packs in photomicrogra¬ 
phy is unquestionable 

Finally, any photomicrographie camera, m order 
to record the image at the same magnification that 
the eye secs it, must afford at least ten inches of 
space between the ocular and the plate or fllm 8mco 
the box camera is much shorter than ten inches due 
allowance must be made in the magnification of the 
microscope in order to obtain the desired results 

Charles S Apoab 

Wistab Institute or Anatomy 

A METHOD FOR THE PRESERVATION OF 
OLD MANUSCRIPTS 

Aw entirely satisfactory method of preserving old 
manuscripts does not appear to be known Parties 


lusty desirable is one for preserving old letters and 
similar material, which can he cheaply and teacfiiy 
prepared and which can be used by any one with fair 
manual dexterity, but without requiring special ex¬ 
pert knowledge of phyrics, chemistry or paper tech¬ 
nology The method here discussed has been tested 
with gratifying results. 

Procedure 

A mixture of equal volumes of carbon tetra¬ 
chloride and benzene is prepared and kept in a tightly 
stoppered bottle The mixture ib not explosive, but 
benzene vapor is, so reasonable precautions should be 
observed. As this mixture is an excellent solvent for 
fata, care should be taken to keep from contact with 
the worker’s skm and to anoint the place of any 
contact with the person with olive oil, cold cream or 
some fatty ointment 

To 100 cubic centimeters of the solvent mixture is 
added 30 to 35 grams of a good bard wax. This 
solution is equivalent to one of a pint of the mixed 
solvent to five or six ounces of wax In our experi¬ 
ment good results were obtained with the commercial 
product known as halowax number 1,013, with a melt¬ 
ing point of 248° F Oven tests of news print and 
other papers treated with this wax showed it would 
not run or stick at any summer temperature imagi¬ 
nable. 

Most conveniently the wax is applied by pouring 
the solution into a shallow pan or dish, such as a 
photographer’s developing trap. The paper is im¬ 
mersed, care exercised that it be completely wetted 
and any hubbies formed on either side be removed. 
The paper is then drained by holding it vertically 
and turning from time to time to prevent undue 
deposit of wax at an edge 

An alternative method is to apply the wax solution 
to the paper with the eamePsrhair brush But the 
immersion procedure has been found more desirable. 

When drainage ceases, the treated paper is dried. 
Oven drying is practicable but air drying seems 
preferable To this end the treated paper is laid 
upon a smooth surface on blotting paper (when prac¬ 
ticable) and exposed until the odor of neither benzene 
nor carbon tetrachloride can be detected longer. When 
dry, if too much wax appears w places on the 
surface of the paper it may be smoothed over with 
the carneTs-hair brush moistened with the solvent 

i 

Diaousnov 

Buuuenpta so treated are protected from *tnat- 
phene action The paper always aeeme to be atwpft h » 
med aad very fragile pieces fceeoue sus*«ptibla~af 
safe h a ndling if careful. Breda in fh, *■* 
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beading or impact for instance, can be readily 
replaced by hruUng with the dissolved to or with 
ft# solvent 

The softer waxes generally impart a yellowish or 
brownish color, are prone to stick but are more pliable 
and being amorphous give a better protection from 
attack by air or moisture The harder waxes, such as 
the above noted, import no color, do not stick even 
under considerable pressure and rather high tem¬ 
peratures- They arc more apt to yield cracks or 
breaks under rough handling* On standing, as can 
be observed under a microscope, the Whole film tends 
to crystallise into a matter mass. It is reasonable 
to infer that such a film can not give as good pro¬ 
tection from the atmospheric attacks as the softer 
films. Perhaps a satisfactory compromise may be 
obtained by mixing two or more waxes Our experi¬ 
ments, however, favor the use of a hard wax as stated 

Due to the rapid evaporation of the carbon tetra 
chloride and bensene, the solutions become more con¬ 
centrated when allowed to stand in the air For this 
reason the solution should never be allowed to stand 
in the open except when being used- If the solution 
becomes too concentrated more of the carbon tetra- 
cblonde-benzene mixture should be added If a 
hydrometer is at hand, it is a good idea to take the 
specific gravity of the solution at the beginning and 
on evaporation of the solvent more of it should be 
added to bnng the specific gravity down to that of 
the initial solution 

If previous cleaning of the manuscripts is desir¬ 
able* the procedure described by J, C. Fitepatnck w 
suggested 1 After waxing the manuscript can be 
conveniently cleaned or washed, although care should 
be exercised to carefully remove any excess water, 
especially when hard wax has been used. 

Kb ink has yet been encountered which dissolves 
or “runs” in the wax or the solution, and the dried 
film produces no appreciable diminution of legibility 

The fire hoaard is generally decreased by the wax 
Treatment with insecticides, fungicides or even rodent 
repellents is not made more difficult In fact, the 
use of some of these may be facilitated by dissolving 
them in the wax solvent 

* i Further work with protecting films is in progress 
■' The easy application and apparently great usefulness 
of the procedure described impels ns to call it to 
immediate notice of interested parties. 

The halowax used was obtained from Halowax 
Corporation, 247 Park Avenue, New York City 

J. P. Saswbes 

4 A ' F. E Cmcsbon 

- ttum Hill, N 0. 



THE USE OF LIVE NfiUAS (METONCHO- 

LAIMU& PRZSTIURUS) IN ZOOLOGICAL 
COURSES IN SCHOOLS AND 
COLLEGES 

Answering very numerous requests for a free-liv¬ 
ing nemo suitable for school and college class work, 
attention is called to Metoncholaimus prtshurus, a 
slender, five-millimeter species common in European 
and North American stagnant marine mud, below low 
tide—for example, in the harbors at Woods Hole, 
Massachusetts, and Naples, Italy—a nema suitable 
for study alive with moderate and high powers of the 
microscope It is a well-differentiated, bisexual nema 
that can be sent by post or express long distances in 
a living condition, and there seems no reason why the 
usual collecting agencies should not supply it alive 
to any mland laboratory at moderate cost It with¬ 
stands journeys of thousands of miles, eg ,it has been 
successfully shipped (both summer and winter) from 
Woods Hole, Mass, to Washington, D C ; Durham, 

N C ; and Salt Lake City, Utah, and successfully 
used in class work One laboratory director reports 
a “very interesting and exciting two-hour period.” 

This nema may be ordered from the Supply De¬ 
partment of the Marine Biological Laboratory at 
Woods Hole, Massachusetts, and no doubt could be 
supplied from Naples, and many other harbors 
Laboratory instructors will find readiest guidance to 
the anatomy, etc, of this and very similar nemas in 
Jour v Washington Acad 8ci, vol 20, No 12, 1930. 
Experienced nematologists consider free-living ma¬ 
rine nemas the best teaching material for entrance 
to nematology Metoncholatmus prtstturus belongs 
to a large marine group, the Oncholauntnae —type 
genus Oncholatmuer- abundant m all oceans, and 
hence may perhaps be considered as nearly “a rep¬ 
resentative species” as one is likely to obtain from 
such an immense and varied phylum. 

(1) Collecting Metoncholamua pnstmeu* may be 
successfully dredged with a metallic, one to two-liter 
cylindrical vessel, one to two decimeters in diameter 
and two to three kilograms in weight, east several 
yards from shore, allowed to sink to the bottom, and 
slowly pulled in by means of 26 meters of | inch lim¬ 
ber rope, firmly linked at a single point on its ma 
This dredge, cheaply made from iron pipe, should 
sink through any bottom growth of eel-grass, ete^ so 
as afterward to bite into the top layer of mud in 
which the oneholauns live. 

AT. pr&tiam* is about the largest nema in its native 
mud, and hence is readily assembled for shipment, 
with the aid of appropriate sieves (1st, 1/8 inch mesh 
to remove Coarse cUSbns; 2nd, 1/24 inch mesh to catch 
the nftmas while permitting silt to pass through), 
F%ftabiy the fcemas should defecate in dean, eodt 
sea 4*4% for a day or two before examination* einee i 
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at the time of oolloetion they may contain consider¬ 
able ingested mud that would interfere somewhat with 
the microscopic examination—although the nomas 
can be profitably examined immediately on collecting. 

It is very important to the student of nemas that 
he study l\v\ng material For examination alive, M 
pnstturus may be placed in a drop of tap water for 
from 10 to 60 seconds until it quiets down, and then 
mounted at once in a droplet of clear sea water under 
a thin cover-glass with sufficient pressure to keep the 
nema from moving more than a very little This 
pressure can be applied by drawing the extra sea 
water from under the round cover-glass with a sliver 
of filter-paper until the nema can barely move, and 
then sealing m at once on a turntable with a modicum 
of smoking hot wax (formula, I of beeswax plus 3 of 
46° paraffin), best applied from the wick of an 
ignited, narrow 5-millimeter-gauge taper made of the 
wax, somewhat like a Christmas-tree candle,—but 
boiling hot wax and a No 2 water color brush will 
answer A small amount of movement of the nema 
during microscopic examination is very desirable be¬ 
cause the various nemic organs reveal their contours 
more readily when sliding slightly one on another 
Mounting direct into 5 per cent KOH solution dis¬ 
plays various cuticulamed organs—mouth parts, 
spicula, etc, more distinctly 

(2) Advantages There are many marine nemas 
obtainable at seaside stations more suitable for class 
use than flf pnstturus, but none of them is yet 
known to bear transportation so well The drawbacks 
of Metoncholmmus pnstturus are (1) Its amphids 
(very important characteristic organs, universal in 
nemas) though well developed, are rather difficult to 
see, (2) the sensory setae so prevalent on aquatic 
nemas are here not very well developed, (3) there 
arc no eyespots, (4) the tissues are not quite as trans¬ 
parent, and hence not quite as readily studied, as in 
some other forms. 

Its advantages are (1) It is relatively large, and 
is available at any season, (2) it can be shipped long 


distances alive, and be kept alive for weeks m cool 
laboratory storage; (3) it presents the dexnaman sys¬ 
tem of organs—indicative of the fact that nemas 
possess whole systems of organs as yet comparatively 
unexplored, (4) it presents all the numerous advan¬ 
tages which well-developed free-living forms possess 
over the parasitic forms commonly used as teaching 
material, such as, among other things, (a) distinctly 
developed mouth parts, and salivary glands, (b) cau¬ 
dal glands and spinneret, (c) well-developed amphids, 
(d) sensory setae, (o) readily visible central nervous 
system, parts of the peripheral system being easily 
demonstrable by using sea water-methylene blue (over 
night), (f) a more or less visible renette, (g) well- 
developed longitudinal cords and associated organs, 
(h) visibly differentiated intestinal cells (among them 
the “birefnngent” cells), (i) a double gonadic sys¬ 
tem in the male, the pnmittve and normal condition 
(although, here, as it happens, single m the female 
and thus atypical), (j) growth, fertilization, etc., of 
the living ova can be observed in situ, —all these more 
or less readily observable without dissection 

(3) Shipping It is recommended that in trans¬ 
portation for laboratory uso M pnstturus be shipped 
with half a liter or so of sea water in a separate 
container, since additional pure sea water is necessary 
as a mounting medium for the living nema, and per¬ 
mits renewal during lengthy laboratory storage of the 
sea water containing the nemas, also, that it be put 
into the mail or express immediately before closing 
time, that it be packed with ice or solid insulated GO, 
so as to remain cool in transit, and that it be shipped 
under cool conditions The nema is so small that 
hundreds can bo packed in the small space suitable to 
air mail, and this method of shipping is very desir¬ 
able, especially os air mail temperatures are not likely 
to be excessively warm These nemas stand freezing 
temperatures 

N A Conn 

Bureau or Plant Industry, 

Washington, D C 


SPECIAL ARTICLES 


A CHART OF RADIOACTIVE ELEMENTS IN¬ 
DICATING THEIR STRUCTURE 
The terminology and some of the data of this chart 
are baaed upon the recent report of the International 
Radium-Standards Commiaaion 1 The purpose of the 
ehart is to indicate the Btrueture of the nucleus as 
well as that of the electron shell of all radioactive 
isotopes. 

i Curie, Debierae, Eve, Geiger, Hahn, Lind, St. Meyer, 
Rutherford and Schwelaler, J. Am. Chem, Boe, vol 53, 
p 8487, July, 1931. ’ 


The lower part oontama the familiar disintegration 
series: double circles for the uranium-radium family; 
smgle circles for the uranium-actinium family, and 
squares for the thonum family The position of AeU 
and UT is doubtful and indicated by the broken olp- 
ole. The average life of the atomic species is indi¬ 
cated by bold type—those having a penod of over 
one year, Roman characters—those from one hoar to 
one year, and italics—those existing less than one 
hour. 

Nuclear structure is indicated by the number A 
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protons and electrons. The proton number, or iso- 
topie weight, is shown on the left and lower edge, 
they occur in groups of three with some numbers 
missing. The number of nuclear electrons connects 
the isotopes at a different angle and it is interesting 
to note that there are in no instance more than three 
atomic species for a given number of nuclear electrons 
and each of these belongs to a different family Thus 
126 nuclear electrons occur in RaF, ThD, and AcC", 
while 140 electrons are found w Pa, Io, MsThj The 
table records all atomic species thus far known to 
exist betu ecu P N 200 and E n 124 to P N 238 and 
E u 146 The small number in the trapezium indicates 
the number of helium particles which the atomic spe¬ 
cies can lose. If Pb a0 ° = RaG =x, Pb 207 = AcD = y 


and FbPKaThDa*, then it follows that RaF» 
He x, AcC = He y and ThC' = He t and Bn» 
He 4 x, AcX = He 4 y and ThX = He 4 s and so on to 
UI = He g x Alpha-rays are shown by the arrows 
pointing to the left, beta-rays by those pointing up¬ 
wards 

The quantum numbers for the normal state are in 
the upper half of the table, the continuous lines 
indicate that the K, L, M, N, and 0 shells are Oiled, 
while the broken lines indicate the energy layers which 
are being filled up, that is the P and Q shells The 
atomic number, A N, and normal valence electrons, 
E v , complete this portion of the chart 

A study of the chart reveals that m beta decay the 
nucleus not only loses an electron, but also the valenee 
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shell gaum an electron, while in alpha decay, both 
nneleuB and valence shell lose a pair of electrons 
each* 

Ingo W. D Hacks 
COLLEGX or Physicians AND Surgeons, 

San Francisco, California 

THE SUGAR TOLERANCE OF YEASTS 
EXPRESSED IN ATMOSPHERES 
Mycologists who study microorganisms on culture 
media are presented with physiological problems, such 
as the osmotic relations of microorganisms to their 
substrata The plant physiologist considers and ob¬ 
serves such relations in single cells and m turn in 
groups of cells The microbiologist studying yeasts 
has a good opportunity to appreciate the interplay of 
osmotic forces outside and inside cell membranes, be¬ 
cause of the advantageous size of these organisms 
In considering the osmotic relations of any cell or 
group of cells we get a true picture of natural condi¬ 
tions, if we thmk of each cell, tissue or organism as 
part of a moist system We think then of the sub¬ 
stratum and the yeast cell, for example, as in a con¬ 
tinuous relation through moisture or water Such 
continuity of water relations is absolutely essential 
for all organic life We are apt, however, to think 
of a fungous body as merely displacing a volume of 
the solution m which it occurs If we regard this 
displacement as anything but the occurrence of an 
instant we do not have a true picture We had best 
think first of the continuity of the moist environment 
of the microorganisms as being throughout their cell 
structure 

The environment in which we culture our micro¬ 
organisms is generally of the density or water content 
presented by dextrose broth or agar, which is in turn 
theoretically influenced by the moisture content of the 
air in the test-tube Microorganisms growing on agar 
slants absorb or give off solutes only and therefore 
are most intimately related to organic substances 
which became solutes m a moist environment There 
is no exchange between the protoplasm of a cell and 
its environment except as substances m solution 
For a further realization of this principle, picture 
yeasts or molds m juxtaposition to grains or particles 
which are of such a nature as to be unchanged by 
any reaction Picture these yeast cellfi and such inert 
particles as part of a moist system. The moist en¬ 
vironment is continuous throughout the yeast oelL 
The inert particle » unaffected There is no inter¬ 
play of osmosis between the living eell and the inert 
grain. Replace the particle with a sugar crystal of 
the purest type. The moist environment is now con- 

*H*ekh, Phy$ Mev,, vol 18, p 185, 1919, and FJKl, 
Maff, voL 30, p. 155, 1980. 


tisuous with the crystal as web as with the living erih 
There can no longer be the lgert relation which existed 
between the yeast cell and the inert partkie» The 
living cell, the syrup films of the crystal and the 
crystal must adjust their osmotic relations, and Rtfs 
continually Life is not an equilibrium, but is eon* 
tinually trying to approach it It is always getting 
there When we admit these conceptions, we must 
admit that all microorganisms which carry on meta¬ 
bolic and reproductive activities in concentrated eola¬ 
tions have a higher tolerance of high osmotic pres¬ 
sures than those subsisting only in dextrose broth of 
the standard methods or in the liquid phase of a 
solid culture medium 

What specific proofs are there of such a relation 
pertaining to yeasts tolerant of concentrated sugar 
solutions 1 The following instances are illustrative 
and sufficiently indicative When we use water blanks 
instead of a sugar solution for dilution blanks m 
count work, with sugars the count is lower, because 
some cells are killed by the dilution water We may 
also observe the same relationship when we take a 
loop of growing yeasts from a sugar solution of Q0 
per cent, total solids and add to it water or more 
dilute sugar solution to complete a microscopic mount 
Again almost instantaneous plasmolyeis occurs, when 
we mount living yeast cells growing on a sugar agar 
slant of 60 parts of sugar to 100 parts of agar 
medium in water or broth containing 35 parts of 
sugar per hundred. Further, yeasts grown at as 
high a concentration as 50 parts of sugar to 100 of 
broth or agar medium are smaller than when grown 
in 35 parts of sugar to 100 parts of broth or agar 
medium Pfeifer 4 claims that as cells become ac¬ 
climated to concentrated solutions the eell wall de¬ 
velops strength and the radius of the cell decreases 
as the cell’s resistance to osmotic pressure increoees. 
Cells thus accommodating themselves to concentrated 
nutrient solutions which constitute their environment 
must be inherently able to increase the amount of 
osmotic substance they contain With such accom¬ 
modation the appearance of the protoplasm changes. 
We have observed excessive vaouolation in yeaitft 
growing in high sugar solutions. 

The density of sugar solutions may be exp re s se d 
as atmospheres Considering the usual broth 
we find that from 1J to 3 par cent of sugar is thtf* 
usual concentration. A 1 per cent dextrose solution 
would have its osmotic pressure expressed in atsutt* 
pheres by a value of 1.26. Dextrose broth oontsxfetfgg 
1 per cent, of sugar would be somewhat highw,dpf 
to added nutrient, as beef extract or peptone. to* 
inoculated medium, due to the inclusion of the etitf* 

Ff offer, trans. by A J Ewart, “Fkytiokfcr 
ftaats,” Vob I* m 1*5. 1305. 
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: $ki weald b* abowwhat Mgbar in vwlaa expressed 
m atmodphare*. Plant cells trfean turgeseent have a 
edi tap represented by 5 to 10 atmospheres. Beet 
•agar sap has a value of 15 to 21 atmospheres, or 
that of a 26 to 30 per sent solution of snerose 
Fungi as Peniciliia and Aapergilli have been grown 
in concentrated solutions having a value of 157 to 
100 atmospheres, or an equivalent of 45 per cent 
KNO,.* Owen 1 in Louisiana was able to grow yeasts 
in molasses having a density of 70 per cent, total 
solids or when figured as sucrose the equivalent of 225 
to 260 atmospheres. As molasses contains lower 
sugars and gums the figure is actually higher We 
have grown yeasts in culture tubes where the medium 
was 02 per cent total Bolids, which may be repre¬ 
sented by 140 to 180 atmospheres figured aa sucrose 
The actual figure is higher for the reason stated 
above. Also we have grown yeasts in hanging drops 
of mixed syrup having a density of 70 per cent or 
again expressed in atmospheres 225 to 260. Yeasts 
did not grow in the purest cane syrup (e.p) of 68 
per omit, total solids Cream centers of chocolate 
coated eandiea inoculated with sugar tolerant yeasts 
burnt after a period of storage normal for ripening 
aaeh confections The syrup density of the expressed 
•yxup phase of the cream of fondant waa 76 to 77 
per cent., or greater than 225 to 260 atmospheres. 

ftummariring, we may state that yeasts apparently 
do not grow in solutions of mixed sugars having a 
density of 70 per cent This concentration appears 
to indicate the cessation of activity for sugar tolerant 
yeasts Investigators at the Michigan Agricultural 
Station have apparently reached the same conclu¬ 
sion . 4 We need to bear in mind, however, that be¬ 
tween cessation of reproductive development and 
" carnation of all activity there is a period where en¬ 
caustic activity of living cells and finally autolysis 
of dead cells progresses. 

Masoamt B. Chubch 

UasswA Umvnairr, 

Uisana, Ohio 
August, 1081 


■ MOKE DATA ON THE LONG FLUKE, PARA- 
GONIMU8, IN NOBTH AMERICA 
Walla ex, 1 of the University of Minnesota, has re¬ 
cently found that the mink is the normal definitive 
best of Pangtmbmu in North America. Ha examined 
stinks from fur farms. He included a small amount 


*»«*., p. 140 

_ aWm. £ Owen, "Swell* in Canned Cane Syrup and 
fUbwM,” "Facts about Sugar,** 01, pp. 046-0, Oct 0, 


'*F. W, Fabian and B. I. Qatoet, "A Study of the 
0t Bossy Fermentation," Mich. Agr St*., Tech. 


AMb 0t Bossy Fermentation," Mick. Ag 

* XM, M. n. 1-41, 00 figs, Feb., 1001 
i..**®. W. WaDasa, "Lung Flukes of the 

* *|ihhttnela AjMfe* Mfak.** J«ur Jhl Vm 

mBh** 


Ganna Para- 
/ovr* in. Pal. JML Am,, 


of fife history data in hi* report and in a second 
article* give a more detailed account of this phase of 
the work. The work here reported wag began in 
March, 1030, independently of and without knowledge 
of Wallace's work* My records show that metaeer- 
c&nae were discovered June 22, 1930, and mature 
worms secured on September 4, 1930, from an ex¬ 
perimentally led cat The mink was determined to 
be the norma] definitive host in North America with¬ 
out knowledge of Wallace's contribution which waa 
published after my survey of the fur-bearing animals 
was completed 

In the fall of 1929, in connection with another 
problem, a cat was need that had come from Platt, a 
small village on the outskirts of Ann Arbor Exami¬ 
nation of its feces at the time revealed the character¬ 
istic eggs of Parapontmus and this diagnosis was 
vended several months later at the death of the eat 
when eight adult worms and a large number of eggs 
were removed from the lungs* On the basis of this 
discovery, a search for the metaceroaria was begun 
the following spnng when vanona species of cray¬ 
fishes from local ponds, lakes and streams were ex¬ 
amined and on June 22, 1930, a metacercana closely 
resembling that of the Asiatic lung fluke was discov¬ 
ered in the pencardial region of 60 per cent of the 
Cambaru$ propxnquus* collected in Fleming Greek, a 
stream several miles east of Ann Arbor Cysts were 
fed at intervals to a eat which developed the charac¬ 
teristic Patagommus cough On September 4, 1930, 
ten weeks after the first experimental feeding, the 
cat was killed and forty-three worms of various ages 
as well as thousands of eggs were recovered from the 
lungs. Subsequent examination of crayfishes from the 
same stream revealed that O robustus also harbored 
the metseereariae but veiy few individuals were in¬ 
fected. The cysts are usually found in the wall of 
the heart or adhering to it, though occasionally some 
are found cither attached to the tissues surrounding 
the pericardial cavity or free in the lumen of any 
of the large blood vessels leaving the heart In heavy 
infection*, the majority of the cysts occur in dusters 
arranged in a belt across the broad base of the heart 
Even in the heaviest infections, the cysts are absent 
from the gilts or muscles In the fall, collections of 
stream crayfishes taken from all parts of the lower 
peninsula to determine the distribution of the worm 
in this part of the state, added another host species, 
0* ctrfttt, Wallace found metacereanae in a single 
speeiei, O, famam* spmtroslns Apparently any 
species of crayfish occurring in the appropriate en¬ 
vironment will serve as an intermediate host though 

Lung Fluke,” 

dresser, of the 


’ft O. Wallace, "The North American 
Boaiw^ a* a, fla 4*1-482, 1981 
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some species prove to be more capable hosts than 
others 

To determine the distribution of the lung fluke and 
Its normal host in Michigan, there were secured from 
trappers all over the state, during the 1030 trapping 
season, 1,011 carcasses of fur-beanng animals con¬ 
sisting of 563 minks, 308 raccoons, 109 opossums, 22 
weasels, 8 muskrats and one badger The flukes were 
found only in minks of which 17 per cent earned 
the infection Though raocoons are voracious eaters 
of crayfishes they are apparently immune to lung 
fluke infection A raccoon which had been fed hun¬ 
dreds of cysts, during the summer of 1930, was found 
to be negative upon examination in the fall An 
attempt is now being made to infect young raccoons 
An unsuccessful attempt was made to infect an opos¬ 
sum following the examination of the carcasses No 
sign of infection was found m 241 carcasses of wild 
muskrats examined m connection with a former prob¬ 
lem though a feeding experiment demonstrated that 
muskrats are capable of infection The 8 muskrats 
reported above were examined because they had been 
caught in Honey Creek, a stream m which all the 
€ proptnquus examined, as well as a high percentage 
of the C robustus , were infected C propxnquua 
from this stream not uncommonly yield 40 metacer- 
canae while one yielded 75 

Paragommus occurs rarely in cats or dogs. Though 
thousands of cats and hundreds of dogs are examined 
annually m laboratories, this obvious pulmonary in¬ 
fection is seldom reported. The ranty of the infec¬ 
tion m these animals is explainable on the basis of 
their food habits It is generally believed that the 
various mammalian hosts of Paragommus obtain their 
infection through the eating of fresh-water crabs or 
crayfishes but to my knowledge it has never been 
proven that cats or dogs eat these crustaceans On 
two occasions both living and dead crayfishes were 
placed before the naturally infected cat from Platt 
following several days of starvation but she did not 
display the slightest interest in them This same cat 
at various tunes eagerly ate the flesh of wild mammals 
and birds, even hawks and owls, though cooked food 
was m the cage Another cat manifesting the same 
attitude toward wild food could not be induced to 
eat crayfishes after two days of starvation 4 This ex¬ 
periment has not yet been tried upon dogs If cats 
and dogs do not eat crayfishes, the only other possi¬ 
bility of their securing Paragommus is by eating the 
final hosts containing recently ingested metaeereame 
or slightly developed worms, thus acquiring their in¬ 
fection secondarily That this method of transmission 
is possible, at least with worms not exceeding twenty- 

* Since this manuscript was submitted two of my cats, 
when starved, have eaten crayfishes. 


four hours’ sojourn m the final hoot, was demonstrated 
when two rats fed one hundred metaeeroariae twenty- 
four hours previously were forcibly fed to a dog. On 
examination two months later, four young adult 
worms were found m two cysts in the dog’s lungs. 

Though it is the consensus of opinion that nothing 
will eat a mink, data have been collected to prove that 
both cats and dogs do occasionally eat them Ac¬ 
counts of personal experiences on this matter were 
solicited from trappers of minks Out of thirty- 
three replies, three trappers stated that they had seen 
dogs eat minks One trapper reported that he had 
seen cats eat mmks while still another replied that 
cats do eat minks but he did not indicate that he had 
witnessed the act Two other trappers volunteered 
the information that they had seen foxes eat mmks 

When the collection of carcasses of fur-beanng 
animals mentioned above was being made, the fresh 
carcasses of mmks were given to each of four cats 
Two of the cats would not touch the carcasses while 
one ate the hver, lungs and muscles when they were 
removed from the carcass and given to it separately 
The fourth cat, an exceptionally large animal, at the 
regular feeding time ate the entire thorax of a mink 
and might have eaten more had not the remainder 
been removed 

Further studies on the vanous aspects of the 
Paragommus problem are under way and will be 
reported upon from tune to time 

Donald J Amkbl 

Department or Zoolooy, 

University or Michigan 
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PURE AND APPLIED SCIENCE 1 

By Professor CECIL H. DE8CH 

ONraMITY or SHUneLO, NON-BBSIDJMra LIOTUBXK IN 0HX1U8TSY AV OOKNXU. UNIVUMITT UNDE* THB 

<MORGl FISHKB BAKES FOUNDATION 


In entering on the duties of the George Fisher 
Baker lectureship in Cornell University, I must first 
express my high appreciation of the gnat honor done 
to aw by the university by its invitation, and of the 
great personal hndneaa and helpfulness of Professor 
Dennis in all matters concerning it 
Only a short tone ago Xr. Baker, to whom this uni* 
' vanity own to mueh, passed away, full of yean and 
tumor. Education in America has been singularly 
* jfatonate in attracting toe support of many wealthy 
lawluri of eommeree and industry, and the results am 
1 to faa seen in rash magmfleent buildings as tins m 
frhioh we meet, and in the facilities given for the in* 
tonkange of students and teachers b e tw ee n different 
institutions and different countries. The visiting leo* 


- IqnaUp which George Fisher Baker founded m tow 
totWHl ty baa bean the means of bringing a number 
3 ), 40 European, workers in various branches of eeienoe 
to chemistry to Cornell and has given to them 

^ U .' 


an unrivaled opportunity of seeing American univer¬ 
sity conditions at their best and of exchanging ideas 
with a new and keen group of students and col¬ 
leagues. 

With toe possible exception of mine, no form of 
human activity is so independent of national barriers 
as sotenfafle research, and every step that brings into 
closer eoBnection tbs scientific workers of different 
countries deserves a warm welcome. Judging by the 
enthusiasm and the affection with which my prede¬ 
cessors in this lectureship have spoken to me of their 
stay at Cornell, thia scheme, which we owe on toe one 
hand to Mr. Baker end on toe other to Professor 
Dennis, must rank high among such efforts at inter¬ 
national cooperation. 

Prrrkma lecturers have dealt with different W-*- 
of pure chemistry and of eefeneee allied to it. but 1 
belfews tbst I. am toe Amt whose teaching duties am 
definitely eeneenwd with the application of aristae to 

industry, end I aak you to allow me to eonaddar to 

* 
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this opening address some aspects of the relations 
between pure and applied science. 

As 1 left London, scientific men of many coun¬ 
tries were assembled there to do honor to the memory 
of Michael Faraday, the occasion being the centenary 
of his discovery of electromagnetic induction From 
that discovery has grown the whole of the modern 
electrical industry, for without it there would be no 
electric generators or motors, no radio-transmission, 
no generation of current except on the smallest scale 
At the Faraday exhibition now open in London, the 
statue of the discoverer occupies the center of the 
large circular hall, and is surrounded by canes con¬ 
taining the apparatus used in his early experiments 
From each of these extends a sector, illustrating the 
developments in electrical science and practice which 
may be considered to owe its origin to those experi¬ 
ments Yet Faraday was an “experimental philoso¬ 
pher,” one whose sole aim was to learn something of 
the workings of nature He had in mind no practical 
application of his discoveries, and never concerned 
himself with the invention of machines He was even 
skeptical of the possibility of using electromagnetic 
methods m place of the primary battery Ills work 
was guided throughout by the purely theoretical con¬ 
viction of the unity of natural forces, which ltd him 
to seek for the connection between electricity, mag¬ 
netism, light, chemical action, and even, although at 
the tune without success, owing to the minuteness of 
the effect, which was afterwards found in our own 
day, with gravitation 

It was not from any contempt for practical objects 
that Faraday confined himself to work in pure sci¬ 
ence He was always ready to assist the state and 
public bodies by his advice when it was invited, nota¬ 
bly in Ins work for Trinity House, the authority 
which in England controls the lighthouses on our 
coasts At the same time, caring nothing for wealth, 
he refused to be tempted by the offer of large sums 
to enter industry and to devote bis genius to imme¬ 
diate practical objects Little as he would have ex¬ 
pected it, industry has gained enormously by his de¬ 
cision to investigate fundamental principles He 
actually produced, m the course of lus experiments, 
the first dynamo-electnc machine—a copper disk ro¬ 
tating between the poles of a magnet and supplying 
continuous current to a pair of brushes in contact 
with it—but ho took no part in its development, al¬ 
though within a very few years machines based on 
his principles were constructed and brought into prac¬ 
tical use by others 

The complexity of modem science, and the large 
number of workers in almost every field, make it un¬ 
likely that future Faradays will be able to open up a 
new region with the some completeness, but it remains 
time that practical inventions mostly arise as the un¬ 


foreseen by-products of studies which had ae their 
aim the discovery of relations between the phenomena 
of nature 

There has lately been presented to us an entirely 
different view of the relations between pure and ap¬ 
plied science A striking incident at the International 
Congress of the History of Science held in London 
this summer was the appearance of a number of scien¬ 
tific delegates from Soviet Russia, prepared with 
papers which were immediately published with the 
title of “Science at the Cross-Roads ” In these papers 
the thesis was maintained that scientific research car¬ 
ried out for the satisfaction of intellectual curiosity 
is anti-social, and that henceforth research must be 
directed towards some practical end, having direct 
value for the community This is not to say that sci¬ 
ence w to be confined to mere technology—the distinc¬ 
tion attained by some of the speakers m their own 
fields of science would make such a statement a cari¬ 
cature of their views—but the possibilities of applica¬ 
tion are to be kept in mind throughout This view of 
the science of the future, although taken, with the 
other principles of the Soviet system, from Karl 
Marx, had been maintained earlier by Auguste Comte, 
who held that the need for knowledge in certain fields 
of importance to society was so imperative that it 
was the duty of men of science to concentrate, at least 
for a generation or two, on the solution of a few 
problems, to the exclusion of researches dictated only 
by curiosity, of however high an intellectual order 
Comte did not foresee the great unification of science, 
beginning with the doctnne of the conservation of 
energy? that was in progress during the later years of 
his life, and Marx, a much less profound thinker, was 
so obsessed by the purely economic problem as to fail 
to understand the real meaning of science 

The Soviet theory claims an historical basis It is 
argued that all scientific research had its origin m 
practical needs This is true of the first beginnings 
of science The study of the stars was a necessity of 
pastoral races to guide their wanderings, and geom¬ 
etry, as its name signifies, was originally land survey¬ 
ing, necessary to the settled agriculturalists. But 
after these beginnings science took its own course. 
Astronomy and mathematics were studied for the new 
knowledge they gave, without care for posuble appli¬ 
cations Plato’s conception of pure science, which 
would limit its scope to the most abstract part of the 
mathematical sciences, was that of a philosopher and 
not of an experimental investigator, but it would be 
absurd to say that it was anh-sooial. Ever since the 
foundations of abstract science were laid by the 
Greeks, men have felt, instinctively or on the ground 
of a definite theory of life, that the disinterested 
search for knowledge was good m itself, and crprthy 
of the best human effort 
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Suppose, however, that we admit for the moment 
that the desire to satisfy intellectual curiosity is u 
selfish one, and that the world needs an answer to 
many problems that affect the welfare of mankind, 
does it follow that scientific research should be con¬ 
fined to those problems with the object of obtaining, 
by combined effort, the most speedy resultt Experi¬ 
ence teaches the contrary The history of the trans¬ 
mission of messages by electric waves has often been 
told, but it would be hard to find a more striking 
illustration Eighty years ago the electric telegraph 
was well known and understood Let us suppose that 
electrical engineers bad been asked to discover a 
method which would dispense with the wire or wnes 
connecting the sending and the receiving stations 
The supposition is absurd, ior there was nothing m 
the known properties of the electric current to sug¬ 
gest such a possibility, but it is safe to say that if a 
team of workers trained in telegraphy had been in¬ 
structed to find such a method they would have met 
with no success, even after years of combined effort 
The actual history of the solution is very different 
Faraday, who had no mathematical training and 
never used a mathematical symbol, nevertheless stated 
his conception of the electro-magnetic field m such a 
way that Clerk Maxwell was able to give it mathe¬ 
matical shape and to deduce the formal equations 
from which it followed that changes m electric or 
magnetic force must be propagated as waves This 
was verified in 1888, nearly ten jears after Maxwell’s 
death, by the brilliant experiments of Heinrich Hertz 
Electric waves had actually been observed earlier b> 
Joseph Henry at Princeton, but the observation hnd 
not been followed up Transmission over a distance 
of a few feet having once been achieved, the later de¬ 
velopment of wireless telegraphy and telephony, ex¬ 
traordinary as it is, has been mamty in the applica¬ 
tion of known principles by skilful engineers and in¬ 
ventors The greatest single step in that advance, 
the invention of the thermionic valve or tube, winch 
has made modern radio-transmission possible, arose 
from investigations of the emission of electrons from 
heated solids, investigations which appeared at the 
time when they were undertaken to be as remote as 
possible from any practical application. As the uses 
of the original invention multiply, and as greater and 
greater refinements of technique are required, the 
discoveries of pure physics in the most varied 
branches are pressed into service. The photo-electric 
properties of certain elements and compounds, the 
variation of the electnc properties of quartz crystals 
with changes of pressure, and the action of organic 
liquids on the plane of jJWanzation of light, are ex¬ 
amples of such phenomena. All of them were dis- 
eotared in the course of pure research in physios, 
without thought of practical use, and again illustrate 


the fact that important inventions are in the mam the 
by-products, rather than the intended results of scien¬ 
tific research 

In an interesting address delivered to the Society 
of Chemical Industry m 1928, Dr Irving Langmuir 
described how experiments, at first intended to im¬ 
prove the vacuum in incandescent lamps, led him into 
research on the liberation of gases from heated bodies, 
with results of great interest for pure science The 
enlightened policy of Dr Whitney and the General 
Electnc Company made it possible for him to pursue 
this line of research, although it seemed unlikely to 
lead to any results of practical use In the end, it led 
to the gas-tilled lamp, an invention of very high value, 
but quite different from tbe original object of the re¬ 
search It is in America particularly that great cor¬ 
porations, which possess exceptional facilities for re¬ 
search, such as the laboratories of the General Elec¬ 
tric Company at Schenectady and those of tbe Bell 
Telephone Company at New York, have taken such a 
broad view of their functions as to allow members of 
thmr staffs showing great experimental ability to fol¬ 
low an interesting lino ot investigation even though it 
might appear to have no immediate practical object. 

1 must not be unfair to the Soviet delegates They 
would readily admit that results of value may be 
reached by indirect means, but would claim that the 
investigator must always have utility in view, and 
must not regard himself as free to follow any inter¬ 
esting line of study that may happen to appeal to 
lum For the spontaneous activity of individual 
workers they would substitute the organized labor of 
skilled teams 

A feature of the Marxian theory of science is its 
virtual denial of the importance of genius It will be 
found that every great discoverer has had precursors 
and contemporaries in the same field Oersted, Am¬ 
pere and Arago had discovered important relations 
between electnc and magnetic effects before Faraday, 
whilst Joseph Henry independently made the same 
observation of eleetro magnetic induction The sub¬ 
ject was engaging attention, and it is easy to argue 
that if Faraday or Newton had never lived the dis- 
covenes that we associate with their names would 
have been made by others without very much delay. 
In that there is on element of truth Since the pic¬ 
ture of the universe which science constructs becomes 
one that is accepted as true by all those who have the 
training necessaiy to appreciate it, we are bound to 
believe that those regularities which we call laws will 
be discovered m course of time But the progress of 
discovery » enormously hastened by the advent of a 
man of genius Ostwald's comparison of toe genius 
with a catalyst is a good one Tbs catalyst does not 
alter ,toe fluid state of a chemical reaction, but it may 
very greatly accelerate it No one can too 
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writings of Newton or Faraday without feeling that 
the transformation of science brought about by their 
work was of an entirely different order from that of 
even their most gifted contemporaries and that the 
pace of scientific discovery was almost immeasurably 
quickened in consequence* It is not an isolated ex¬ 
periment or senes of experiments by Faraday that is 
now being commemorated, but a conception of the 
electromagnetic field based on those experiments, so 
perfect that it has been adopted by all later students* 
We can only regard it as a work of gemuB It would 
be absurd to imagine that, if Shakespeare had never 
lived, “Hamlet” would sooner or later have been writ¬ 
ten by another hand or, if the task had proved too 
great for one man, then by a duly appointed team of 
writers. Scientific discovery is not stnetly parallel 
with literary creation, but sufficiently so to make us 
conscious of the essential services of genius m that 
field also. 

In the subsequent lectures of this course there will 
often be occasion to refer to the use of the micro¬ 
scope m the examination of minerals and motals. We 
owe these methods to a Sheffield amateur, Henry Clif¬ 
ton Sorby, who fully deserves to rank as a genius, 
although on a lower plane than Faraday. Free from 
all duties of teaching or administration, Sorby de¬ 
voted himself to independent research in science, 
studying rocks, strata, meteorites, steel, plants, ani¬ 
mals and archeological remains with that insatiable 
curiosity which marks the born discoverer In every 
field he added new knowledge, but he is the undoubted 
founder of two branches of study, microscopical pe¬ 
trology and metallography, both of which have grown 
to great dimensions, and have proved essential tools 
in both pure and applied science In a plea for “Un¬ 
encumbered Research,” published in 1870, Sorby 
urged that the research worker should be left entirely 
free to choose his path, with the assurance that the 
zeal investigator, if we can find some way of recog¬ 
nising him when young, before he has been forced 
into a mould, will produce the best results if left un¬ 
fettered* 

This is not to belittle the team work which is so 
necessary in the application of smentifie results to 
industry, agriculture, medicine or other practical ends 
Those activities depend on science to an extent un¬ 
dreamed of in Sorby’s time, and our great laboratories 
of applied science call for increasing numbers of re¬ 
search workers trained in pure physics, chemistry and 
biology, in addition to those whose education has been 
given a special technical bent But we must have m 
the universities groups of “unencumbered” workers 
free to choose tbeur own line of research and punning 
It for the love of scientific discovery alone, or the 
organised team work will before long flag and Ian* 
gnish from lack of inspiration. 


The art of smelting metub is an ancient one, and 
until the eighteenth century it was almost entirely cm* 
pineal. The trade of the smith, in all its varieties of 
form, was one of the most ngidly preserved of crafts, 
since its success depended so entirely on the tradi¬ 
tional skill of the craftsman A few men of smentifie 
insight, such as the German Agnoola in the sixteenth 
century, had sought to reduce the knowledge of the 
art of smelting to some order, and to free it from the 
grosser errors and superstitions, but it was a fow 
chemists of the eighteenth century, notably Rdaumur 
in France and Swedenborg in Sweden, who made in¬ 
tensive studies of certain branches of metallurgy and 
sought to place them on a scientific basis Their writ¬ 
ings are of interest to us to-day. Nevertheless, the 
empirical character of the art persisted, and truly 
scientific metallurgy is of quite recent date. The in¬ 
fluence upon it of researches in pure science » per¬ 
haps best seen by considering, not the smelting of 
metals from their ores, but their treatment to give 
useful products. In the steel industry, so long as east 
and wrought iron and such steels as those used for 
cutlery were the only known materials, empirical 
methods answered well enough, but with the expan¬ 
sion of the industry brought about by the invention 
of new steel-making processes it became necessary to 
consider, for instance, the effects of carbon in modi¬ 
fying the properties of iron. The physical chemist 
was called in, and the first draft of the iron-carbon 
equilibrium diagram by Baklans Rooseboom in 1900 
marks the beginning of a new era. About the samt 
time, Heyeock and Neville earned out an investigar 
turn of the alloys of copper and tin, wring microscop¬ 
ical and thermal methods, and setting a standard of 
accuracy which profoundly influenced later work. It 
was now semi that changes may proceed in solid 
metals in such a way that, without any alteration in 
chemical composition, materials of entirely different 
properties may be obtained by varying the rate of 
cooling The hardening of steel by quenching in 
water, in use for more than 3,900 years, is only me 
of many such processes which are employed in metal* 
lurgy. Gradually, the microscope and the thermo*- 
electric pyrometer have come to be essential took in 
metallurgy, and micrographs analysis supp le me nt s 
chemical analysis in all works laboratories, 

Besides undergoing thermal treatment, metals and 
alloys are subjected to mechanical processes, such « 
rolling and wire-drawing, which profoundly modify 
their properties. Empirical knowledge and skill hate 
done much for the perfection of those processes, fcfQt 
it has been found that they oaa not be utilized to Git 
beet advantage without an understanding of the inter* . 
nal mechanism of the change. Metab are made up df % 
crystals, so the metaUingbt has waited to Ida 
wwk of the erystattoffzsnhcr, Whilst the 
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metrical crystallography oould only indicate in a 
goners! way the nature of the changes during defor¬ 
mation, the newer study of crystals by means of their 
x-ray diffraction patterns throws a flood of light on 
the process In consequence, the x-ray tube is taking 
its place with the chemical balance, the microscope 
and the pyrometer as one of the essential tools of the 
metallurgist There are others* Many metals arc 
greatly influenced by the presence of very minute 
quantities of impurities, sometimes so small that 
chemical detection is difficult or impossible. Here the 
quartz spectrograph, capable of following the spark 
or arc spectrum into the ultra-violet, renders great 
service, and is rapidly making its way into manufac¬ 
turing plants as well as into research laboratories as 
a standard means of control. Magnetic measurements 
afford another means of studying the composition and 
internal condition of metals, so that we find, in some 
large steel plants, the estimation of the quantity of 
carbon dissolved in the bath of a large open-hearth 
furnace corned out by casting a small specimen and 
determining its magnetic properties, the method being 
accurate and at the same time simpler than a chem¬ 
ical analysis In another class of manufacturing 
operations, magnetic measurements are used as a 
means of deciding whether steel objects, made in large 
quantities, have received the proper heat treatment, 
where formerly a number of objects from each batch 
had to be tested mechanically to destruction m order 
to obtain the information now gamed at a fraction of 
the original cost All these methods of testing have 
keen adopted from the laboratories of pure science 
aad have been turned to new uses It is thus one of 
the services of pure science that it furnishes applied 
science with new tools of research and means of meas¬ 
urement. On the other hand, the increasing demand 
on the part of the workers in applied science for such 
tools acts as a continual stimulus to investigations in 
physics. 

Some metals, notably tungsten, have in our own 
time passed from the state of chemical curiosities to 
that of important technical products, by methods 
which are essentially those of the physical research 
laboratory. No one can visit one of the great lamp 
dir radio-tube Works without feeling that the manufac¬ 
turing department Is essentially an enlarged labora¬ 
tory, employing methods which only a few years ago 
> confined to the research worker. We have the 
result that the physical constants of 
tungsten are known with much greater accuracy than 
tto w of the more common metals, whilst of the metal, 
' titan, manufactured by hundreds of millions of tons, 
Jjfa* data as to ita properties in a pure condition are 

* fltenfiariy imperfect. 

* changing character of applied 
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most important of our useful metals, iron, steel, eop- 
per, brass, aluminum and so on, are all liable to un¬ 
dergo corrosion, to an extent which involves colossal 
annual losses Protective methods have been devised 
empirically, but of late years much has been done to 
develop the use of metals which are in a sense self- 
protecting, m that they quickly form a layer, prob¬ 
ably only a few atoms thick, which resists chemical at¬ 
tack. The “stainless” steels belong to this category. 
Looked at theoretically, this form of protection may 
be traced back to the work of Faraday and Sohoen- 
bew on the passivity of iron, although the connection 
was not at first recognized. It is important for the 
manufacturer and the user to have some means of de¬ 
termining in advance how a given metal will behave 
under given conditions of exposure to corroding 
agents. With this object, many hundreds of thou* 
sands of tests have been earned out in scores of lab- 
oratones, every effort being made to obtain a stand¬ 
ard test, but the results have been singularly disap¬ 
pointing There is no form of rapid test which will 
indicate with certainty how a metal will behave when 
it is exposed for periods of years Such empirical 
and ad Hoc methods are now supplemented by studies 
of the fundamental nature of corrosion The methods 
of the physical chemist have been adopted, and lah- 
oratones devoted to work on corrosion now combine 
measurements of the absorption of oxygon with those 
of electrolytic potential and of the microscopical ex¬ 
amination of the formation and rupture of surface 
films. In this wav an intimate knowledge of the proc¬ 
ess of corrosion is being gained, by the help of which 
the choice of resistant materials may be guided in the 
future with greater certainty 

In its turn, applied science reacts on pure science 
The problems raised by the working of metals, for in¬ 
stance, have given a great stimulus to the study of 
the deformation of crystals, with a corresponding 
effect on molecular theory Moreover, the needs of 
the technical laboratory and works lead to the con¬ 
struction of instruments of measurement which are 
continually improved for practical use, and are in 
turn adopted by the research workers m physios and 
chemistry. Such mutual influence counts for much 
in the advance of science. To turn now to another 
aspect of the subject 

That we can not fully appreciate a scientific prin¬ 
ciple or discovery without some study of its history is 
a truth more and more vividly realized by those whose 
business it is to teach science to students A knowl¬ 
edge of the steps by which a scientific doctrine has 
been built up or an invention brought to perfection 
is necessary if we are to estimate aright its value and 
importance. As we must not undervalue the eemeea 
of genius, so we must not, on the other hand, isolate a 
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and contemporaries The Btudy of the history of a 
science is now widely recognized as an integral part 
of a training in that science It would be well if the 
same view were taken in the teaching of applied sci¬ 
ence and technology, and in this field it is not difficult 
to enlist the interest of students Here is also one 
means of bridging the gulf, so deplorably wide in the 
highly specialized education of the present day, be¬ 
tween scientific and humanistic studies The history 
of an applied science or of an industry depending 
on it may be brought very simply into relation with 
the state of society at successive epochs May I again 
illustrate this point by a few references to the study 
of metals f A short account of the history of the first 
use of metals by man may well open a course of lec¬ 
tures on general metallurgy The first metal known 
was gold, since it is found m the beds of rivers m the 
uncombined state, resists tarnishing and by its gay 
color and luster appeals to the decorative instincts of 
Stone Age man It is too soft to be used for any pur¬ 
pose but that of ornament Copper follows, at first 
used as the native metal, but lulcr obtained—no doubt 
in consequence of the accidental fusion of the con¬ 
spicuous green surface ores in domestic fires—by 
smelting These masses of copper, which can be oast 
in an open mould and can be so hardened by hammer¬ 
ing as to take and keep a cutting edge, inaugurate the 
first Metal Age The next step, the production of the 
much harder alloy, bronze, which may be cast in 
closed moulds, is an immense advance, and its origin 
is one of the unsolved mysteries of metallurgical his¬ 
tory Iron, sjioradically used from quite early times 
in the iorm of objects forged from meteorites, is only 
smelted at a later period, but the steady supersession 
of bronze by iron is important and may be sketched 
A simple account of these archeological facta, show¬ 
ing how the objects characteristic of each stage bear, 
in the earliest forms, clear traces of their ongin in 
the copying of older objects in a new material, en¬ 
courages an interest in the history of the older civili¬ 
zations The part played in the movements of races 
and in the history of nations by the seaich for metals 
is an important one, and recurs again and again, as 
in the events which followed the discovery of gold 
and silver in Central and South America by the Span¬ 
iards, and in the Californian and Australian gold 
rushes of the last century Or, turning to iron and 
steel, it mnv be shown how the introduction of the 
steam engine, which brought about the industrial 
revolution by substituting machinery for hand labor, 
was itself made possible by metallurgical improve¬ 
ments, notably by the substitution of coke for char¬ 
coal m the blast furnace and by the invention of pud¬ 
dling* In the second half of the last century, the 
Bessemer process began that enormous increase in the 
rate of growth of the heavy industries which has been 


one of the ehief features of the economic history of 
the world in our own tune When the university, as 
at Sheffield, is situated in a town having a metallur¬ 
gical history possessing special features and extend¬ 
ing over several centuries, local history may be linked 
up with the technical teaching 

These illustrations are introduced not for their 
practical importance, but because they widen the in¬ 
terest of the student, and encourage him to include in 
his private reading some study of the history of in¬ 
dustrial communities Such a Btudy, if well pursued, 
may prove in the end to have practical value also in 
enabling those on whom the responsibility of direct¬ 
ing and controlling industry may fall to understand 
better the social and economic conditions in which 
they have to work Where a Social Survey is in 
progress, students of science and technology having 
some background of historical knowledge can be 
among the most useful voluntary workers 

In the teaching of the history of a pure science, 
stress is naturally laid on its value for the understand¬ 
ing of that science in itself, but in a balanced educa¬ 
tion it would seem that it should have a further value 
The development of scientific thought is such an es¬ 
sential part of the history of civilization that it 
should be prominent in the teaching of general his¬ 
tory, but this view only makes its way slowly. 

There is another aspect of the relation of science to 
the community The public conception of science is 
commonly limited to the mathematical, physical and 
chemical sciences, with the many departments of biol¬ 
ogy and their applications and in recent years, psy¬ 
chology The great field of social studies is usually, 
at least m Europe, regarded as outside the field of 
science, with tbo single exception of economics. How¬ 
ever, if prediction be the test of science, economics 
has not been, in the last few years, conspicuously suc¬ 
cessful 

It has been the aim of many thinkers to build up a 
science of human society, to embrace not only eco¬ 
nomics but all the activities of man Sociology, to 
use the name coined originally by Comte, is the most 
difficult of the sciences, because it deals with phe¬ 
nomena of far greater complexity than any of the 
physical or biological sciences Few of its principles 
have yet been established, and it must still be re¬ 
garded as a science in the making, but its importance 
is such as to deserve the attention of all students, in 
spite of the urgent claims made on their tune by thexf 
chosen specialism I believe that this fact is move 
generally recognized in America than in Europe, but 
nowhere is the treatment of social problems, such as 
those of politics and finance, scientific to the extent 
that would be desired by the sociologist, and it wou&| \ 
seem that those who already employ scientific method# 
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of reasoning with success m one field could render 
service in bringing about their extension to others 

Science, in its applications to technology, has made 
available to mankind forces incomparably more 
powerful than those of a few generations ago The 
command over natural forces has so increased the 
scale of production that we appear to suffer from on 
excess rather than from a deficiency of products, agri¬ 
cultural os well os industrial Yet, although the stand¬ 
ard of life has risen, the community to-day is faced 
by problems as difficult and dangerous as at any time 
in the world’s history, and the growth of industry has 
as yet by no means brought all the happiness that 
was once expected of it 

Moreo\ er, the application of science to warfare has 
greatly increased its horror, and it is certain that m 
another u ar, if such should occur, all the resources of 
science would be pressed into service to increase that 
horror still further The means furnished by science 
may be used for the great benefit of mankind or mis¬ 
used in such a way as to cause misery Is it not, 
then, desirable that all who are concerned with the 
advance of science by research or with its application 
to practical uses should interest themselves in the dif¬ 
ficult problem of its use for the benefit of mankind? 
In other words, must not the chemist or biologist seek 
to become, m however modest a way, a sociologist, 
seeing that he can not divest himself of responsibility 
for the uses to which science is put? 

Here, again, applied science serves as a link The 
progress of pure science occurs within a limited circle 
of specialists, and contact with the general public 
only becomes marked when some question having a 
popular appeal emerges, as in the present-day inter¬ 
est in astronomical speculations as to the structure 
and fate of the universe. On the other hand, the con¬ 
tacts between applied science and the community are 
perpetual, and every worker in such a field must have 
some consciousness of its social significance 

The fact that in science international barriers have 
disappeared, or are reduced now to the minor ob¬ 
stacles due to differences of language, makes it easier 
for the scientifically trained man than for another to 
appreciate what international conditions mean in the 
modern world It is science that has speeded up 
communications by land, water and air, that has 
brought most countries withm speaking distance of 
one another, and that has largely destroyed the stra¬ 
tegic value of natural frontiers In doing so it has 
solved some problems and created others It has be¬ 
come dear that the natural resources of the world are 
not inexhaustible, and that unless steps he taken to 
bonserve them by using them as efficiently as pos¬ 
sible, our descendants will find them dangerously 
depleted ■within on easily calculable tune. Those re¬ 
source* are'of the nature of capital, and once con¬ 


sumed can not be renewed It is far otherwise with 
the power derived from water or, as may be prac¬ 
ticable m the near future, from the direct heat of the 
son; with the annually renewable products of agricul¬ 
ture, or the analogous products, harvested at longer 
intervals, of forestry A scientific view of the matter 
would stress the importance of making greater use of 
the second source of wealth, which has been, in most 
countries, so much subordinated to the former I do 
not know how it may be in America, but in Europe 
our political leaders and our economic authorities are, 
m an overwhelming proportion, urban in outlook 

A great Scottish scientific teacher, Professor Pat¬ 
rick Geddes, lias pointed out that there is not one 
Industrial Age, characteristic of the modern world, 
but that two may be distinguished These he has 
called, borrowing an analogy from the archeology of 
the Stone Age, the Paleotechmc and the Ncotechme 
In the first, of which the most conspicuous illustration 
is the condition of England m the generations follow¬ 
ing the invention of the steam engine, the discovery 
of means of accumulating nches faster than had been 
dreamed of before led to an enormous extension of 
industry, unplanned and without safeguards against 
its abuse This meant the reckless exhaustion of coal 
and minerals, and in the earlier decades a callous dis¬ 
regard on the part of many industrialists of human 
health, comfort and safety Evils grew up in the in¬ 
dustrial regions which had to be fought by philan¬ 
thropic effort and by legislation Other nations fol¬ 
lowed suit at such a short interval that whilst some of 
the evils were avoided, yet on the whole an absence 
of planning for social benefit was as conspicuous as 
ever Gradually, signs of a passage to the Neotech- 
iiio Age are becoming apparent The more scientific 
une of fuel and the increasing replacement of the 
smoko and dirt of coal-fired furnaces by the bright 
cleanliness of electric heating marks the transition. 
A modern power station using water power may 
stand as a symbol of this age The health and wel¬ 
fare of the workers become a first consideration The 
conservation of natural resources, in minerals, for¬ 
ests and water is regarded as a national and an inter¬ 
national duty Intelligent planning takes the place 
of haphazard development for merely private advan¬ 
tage. Whatever may be the economic system of the 
future, it must surely involve such planning, with a 
recognition of duties that leaders of industry, whether 
private or public, owe to the community Of the 
moral aspects of the transition, all-important as they 
are, this is not the occasion to speak. 

It is naturally more difficult to maintain a strictly 
scientific attitude on questions of politics, social or¬ 
ganisation and finance than on those of atomic phys¬ 
ics, (ones our personal interests am involved, but that 
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th« attempt should he made is a ©onelurion which 
forces itself on a student of science who lives and 
works m an industrial community Most of all, at 
a&ch a tune of onsis as this, does the need of scien¬ 
tific thought impress itself on us By widening the 
conception of science to include sociology, whatever 
form that incipient science may take, it should be 
possible to increase very greatly the influence of sys¬ 
tematic observation and reasoning, which is what we 
mean by science, on human life. 

Prom the point of view of the general influence of 
science the recent tendency to lay emphasis on the 
uncertainty of scientific prediction m atomic physics 
is unfortunate The “principle of uncertainty’ 1 is 
really a confession of ignorance, and it is to be ex¬ 
pected that as the theoretical treatment of problems 
in the structure of matter advances, means will be 
found of reconciling the difficulties now experienced. 
It would be unfortunate if an impression were to gam 
ground among the public that science has abandoned 
its claim to accurate prediction The cases m which 
prediction fails, according to the principle just men¬ 


tioned, are confined to a difficult section of {Ayneal 
science which has only recently eorne under discus* 
non. It would be entirely premature, on the strength 
of such new conclusions, to abandon the principle of 
determinism which has hitherto served its purpose so 
well in the sciences. 

The inspiration of modem science must come from 
the original investigators, seeking for nothing but a 
more profound understanding of the workings of 
nature, and provided with the facilities for observa¬ 
tion and experiment. Linked with them in the most 
intimate contact that the organisation of university 
and industrial laboratories can make possible, come 
the workers in applied science, connected closely on 
the other hand with the technologists, charged with 
carrying into practice the results of scientific re¬ 
search It is neither necessary nor possible to draw 
sharp dividing lines between those classes, but they 
may be broadly distinguished AO may unite in 
doing honor to great discoverers, such as Faraday, for 
all alike may trace their activities back to the products 
of their genius. 


SCHAUDINN 

A BIOGRAPHICAL APPRECIATION 1 

By ProftMor JOHN H. STOKES, M.D. 
school or vssicura, mavamn or Pennsylvania 


Ws are assembled to-night to memorialise a man, 
and an occasion. Let us begin with the man 

Fritz Schaudinn was born at Roesemngken, a vil¬ 
lage m East Prussia, on September 19,1871 Thirty- 
five years later, on June 22, 1906, he died o£ septi¬ 
cemia and collapse at Hamburg Into this short life¬ 
span he compressed activity and achievement that 
placed him in the ranks of genius 

Of his family and antecedents practically nothing 
appears in the accessible published sketches and eulo¬ 
gies. His gymnasium education was earned through 
at Insterburg and Gnmbunen In 1890 be began his 
preparation for a career in philology, bat by the fifth 
semester at the University of Berlin was definitely 
embarked on his life-work as a zoologist, and by has 
thesis for the doctorate in 1894 committed himself to 
parasitology, then the infant of the zoo-medical 
sciences In July, 1894, from Bergen, Norway, and 
again in a tnp to the Arctic in 1898, he gathered 
material, published subsequently with Roemer ss 
junior, for s massive communication on the fauns of 
the region In October, 1894, he had been appointed 

* Bead before the Section an Medical History of the 
Oollege of Physicians of Philadelphia at a meeting to 
commemorate the discovery of the sane* of syphilis, No¬ 
vember 9,1981. 


assistant in the Zoological Institute in Berlin, and in 
1898 achieved hie doeentahip. During tins period 
appeared a number of papers on the reproductive 
processes in Protozoa, which broke new ground re¬ 
peatedly and foreshadowed distinctive investigative 
power* Hu contributions with Siedlecki on tin 
Cooeidia were especially valuable, and Schultz has 
rated the account of the complete life cycle of 
Eumerta Schubergt, winch appeared in 1900, as SOI 
example of the ideal in research, in that it has been 
impossible since to add one single fact to the material 
discussed by Schaudinn. In 1899 hi* contacts with 
medical protozoology began, in the confirmation, and 
amplification of Boss's observations on the malarial 
parasite. A mission for tile German government, 
which kept him at Rovigno from 1901 to 1994 to 
study the pathogenic protozoa, led to his appatatapti. 
as director of the new division of protozoology In . 
the Imperial Public Health Servioe. At this ttan^, > 
the insistent publicity given by Seholse to 
supposed protozoal cause of syphilis, the Ogtotrkijm$: 
bat, led to a request made by Kdhler, prandant ofisW 
Gcsundheitaamt, that Lama r , the head of the 48in% ‘ 
of Dermatology and Syphihs at Berlin, s iwpff g t s tjf'''. 
a Joint c l inica l and pararitnlegfr $lmif J# % 
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tea 8dteadinn, who ted already tern m contact 
with Lessor and Hoffmann on the matter, was desig¬ 
nated as the protosoologist, and Hoffmann was se¬ 
lected by Lesser as the syphilologut to pass upon 
and make histopathologic studies of the material sub¬ 
mitted to Schaudinn for study Neufeld and Gonder, 
Schaudmn’s assistant, joined the investigation, the 
former to control the animal experimental phase 
Sohaudinn’s pioneer work on spirilla, especially in 
the blood of birds, and his studies of the life cycles 
of HdUendium and Leucocytosoon Zietnanni made 
him the obvious leader of the group Novy rates his 
acquaintance with extremely minute Bpiral organisms 
thus obtained as a principal factor m the extraordi¬ 
nary discovery which followed In the Haltertdtum 
study, although directed at a miaoue, Schaudinn had 
named and described the genus Spirochaetae, re¬ 
marked on their extreme minuteness, expressed the 
belief that they might be filterable, and even went so 
far as to suggest that yellow fever might be caused 


and in hospital gangrene and normal smegma Match- 
mkoff, who with Roux had accomplished the first suc¬ 
cessful transfer of syphilis to the apes, waa drawn 
into Sohaudinn’s studies by a letter dated May 3, 
1906, and after a careful search succeeded m finding 
the organisms in the primary lesion of a Macacu* 
cynomolffus, and subsequently in other apes, their 
identity being confirmed by Schaudinn This was fol¬ 
lowed by Metchmkoff and Roux’s announcement to 
the Paris Academy of Medicine on May 16 On May 
17 Schaudinn and Hoffmann formally demonstrated 
their discovery to the Berlin Medical Society and the 
announcement to the medical public, with a fuller 
discussion of the differential morphology of the or¬ 
ganisms concerned, together with Levaditi’s confirma¬ 
tion from congenital syphilitic material, appeared in 
the Berliner Khmsche Woehenschnft The rapidity 
with which the discovery was taken up by the scien¬ 
tific world is illustrated by the collection recorded by 
Hoffmann, of 760 titles by the end of December, 


by similar organisms. 

In the late winter and early spring of 1905 the 
investigation got under way, with an admirable selec¬ 
tion of material, limited to the most infective lesions 
On March 3, Schaudinn, m the room devoted to the 
investigation in the women’s clinic of the old Charite 
m Berlin, saw the Spvroehaeta pallida m numbers in 
a fresh preparation made by Hoffmann from an 
eroded syphilitic vulvar papule, using a Zeiss apo- 
chromatic objective with ordinary illumination He 
then demonstrated the specimen to E Hoffmann and 
to Neufeld. Secretions from a pointed condyloma 
were found apparently in the same session or in one 
immediately following, to contain spirochetes like¬ 
wise, but the morphologic differences between Sp 
rtfnngent, later so named by Schaudinn, and Sp 
pallida seem never for a moment to have been in 
doubt in his wind, although the final demonstration 
Of their disparateness required further study The 
' work earned through between this date and the pre- 
teUUory note published by Schaudinn and Hoffmann, 
presented as a communication from the Kaiserliche 
(teundheitsamt (April ft 1905), included the dem- 
enstrfttion of tiie organism both in the fresh and 
/ (Oiemsa) stained specimens of fluid from 

; f both open and dosed lesions and also from the pulp 
• jote of the satellite lymph-nodes In the film prepa- 
nation* Schaudinn had recognised but did not stress 
what be regarded as possible resting stages of the 
' Thu first communication doses with con¬ 

tra! 'Studies of non-syphilitic conditions and lesions, 
mrt with citation of the observations of Bcrdal and 
JglttfeUe on epinllar organisms m balanoposthitis 
^Unati, of {Vlfag in the same condition, and of 
fte oMncnee of spyate in gwital batons 


In October, 1906, appeared Schaudinn’s last pub¬ 
lication, a masterly presentation of the spirochete 
problem in which he foreshadowed his interest in the 
life cyele and developmental studies which he was not 
to take up The relation of the spirochetal organisms 
to trypanosomes and the possible life cycle transfor¬ 
mations appear to have raised & controversy among 
protosoologists which the loss of Schaudmn’s genius 
has left to a large extent unresolved 

On January 11, 1905, Schaudinn was called to the 
directorship of the Institute for Ship and Tropical 
Hygiene in Hamburg This appointment was a wel¬ 
come one, for it released him from the bureaucratic 
atmosphere and executive hack-work of the Qesund- 
heitsAmt, which threatened to subordinate his inves¬ 
tigative capacity to minor ends, and assured him of 
unrestricted research opportunity It earned with it 
a salary which would at once have lifted the burden 
of meager living which had rested on him and ha 
family during ha short working years But the 
opportunity came too late. The perirectal infection 
which finally overcame him was already in progress. 
The journey to the International Medical Congress at 
Lisbon, undertaken in part m the hope of regaining 
health, ted tile opposite effect, and an emergency 
operation, followed by a period in the Eppendorf 
Hospital m Hamburg, terminated in a second opera¬ 
tion, collapse and death. Three weeks after his death 
ha third Child, a younger son, was bom* 

Twenty-five years is not too short a time in which 
to begin to accumulate legend centering about a pe*v 
sonafity whose career has such unmistakable dements 
of the dramatic as tins It » perhaps a tntete to 
wm0&m detachment Oat the eulogies of Bbhtudten 

i 
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deal bo largely with discussions of his scientific ac¬ 
complishments, so little and m such general terms 
with the life history and make-up of the man, him¬ 
self a biological phenomenon of no mean order 
There appears to have been no family background 
of scholarly and intellectual achievement such as lies 
behind the Galtoman concepts of inherited ability 
The single portrait that survives in the memorial 
literature, and a few scattered descriptive words, por¬ 
tray him as a physically massive but finely tooled per¬ 
sonality to which are applied the resonant and 
almost majestic German words, “gewaltigen, ira- 
posanten und kraftigen Gestalt ” He evidently lived 
life m outflowing fashion, with robust humor, frank¬ 
ness at times almost too outspoken for his advantage 
among bureaucrats (witness a brush with Altdorf), 
and with an enthusiasm, a joyous and sparkling 
abandon mingled with his love of truth and work that 
earned the adjectives “achaumenden Lebenslust 99 His 
death shocked lus inends into a silence in which they 
could scarcely grope for words to describe the quali¬ 
ties that endeared him to them Yet he had the grace 
to make a few enemies His extraordinary fairness 
and generosity, in the face of what might well have 
been and indeed was to others an incentive to small 
practice, appears in his fall, meticulous recognition 
of his associates in the spirochete discovery He was 
beloved of his pupils no doubt for this among other 
reasons His closest friends were given a glimpse of 
the tenderness the sensitiveness that lay behind tins 
truly magnificent front His family was the joy of 
his life, music his release, the piano his instrument 
to an unusual degree Those phrases which so un- 
tranelatably express the best the German spmt sees 
in the personal life are freely applied to him— 
“Gemutigkeit, voll Anmut und Stunmung ” He 
moved with directness upon the worthwhile objectives, 
bore no jealousies, was indifferent to the side-issues 
of form and manner that to so many obscure the 
substance of creative thought It is easy to imagine, 
if this is the man, what genuine anguish must have 
seized those from whom he was taken on the eve of 
fulfilment. 

But we are concerned, too, with the structure of 
his mind and body as an implement of research. 
Passing at thirty-five, he misses, perhaps, the reap¬ 
praisals inevitable tor those who live to later years, 
entering the shadow of the reflective, and vanishing 
in the mists of senility. He gathered no rust, was 
spared the weatherbeating of life. Hartman, and his 
other zoological associates, appreciate his extraordi¬ 
nary preparation for the culminating discovery of his 
life He was not & product of lucky coincidences. 
Hu training conformed to the classic scientific pat¬ 
tern. Up to the final illness, his eareer shows that 


extraordinary kinetic dnve which is a priceless gift in 
science Though he died too soon to display to the 
full the orderliness and grasp of his mind, his inde¬ 
fatigable industry was reinforced by the ability to 
distinguish almost on the instant between the essen¬ 
tial and the non-essential in a problem He therefore 
moved with directness upon his objective, wasting 
neither time nor force on minor issues The result 
was a succession of genuine bursts of discovery—a 
few hours, a few days sufficed to change the whole 
face of modern medicine, as in the pallida work As 
one who has had some experience of the difficulties 
that have confronted post-Schnudmn svphilology, to 
me the astonishing thing is not alone tho prepared 
mind but the astounding eyesight Recall that m 

1905 no satisfactory darkfleld equipment existed E 
Hoffmann had used the Zeiss dark chamber in a 
search for the organism of syphilis in 1904, without 
success, and nothing of tho sort we know to-day was 
available until Landsteincr and Mucha demonstrated 
the organism with the Reichert substage condenser m 

1906 (Novy) Schaudmn, a trained microscopist, 
with a vision superacute through the study of minute 
organisms m his work on the parasitology of birds, at 
once saw, in the fresh preparation, what literally 
dozens of the ablest investigators of the day must 
have had pass uncomprehended before their eyes It 
ub a curious commentary on the claims of the great 
to super-greatness that Bordet and Gengou had, ac¬ 
cording to Metchnikoff, undoubtedly seen the spiril¬ 
lum of syphilis in a single drop preparation in 1903 
They saw nothing in the second preparation, and, as 
so often happens, the glory passed from them and was 
gone It is impossible to escape a thrill of pre¬ 
destination, a sense of the almost intolerably dramatic, 
in the moment when Sehaudmn’s mind crossed swords 
with the problem within the field of the microscopic 
objective Something in the universe choked What 
might have been, had he been permitted to go for¬ 
ward to the problems of the life cycle and biologic 
defense, of symbiosis and pathogenetic mechanism— 
had he been spared to work with Ehrlich on the 
chemotherapy—only leaves us with a more tragic 
sense of loss 

While we yield first place, then, to the undoubted 
genius, we may draw a little practical guidance from 
his career How shall we break the front of an em¬ 
battled, a seemingly impregnable problem t Fust, 
there must be a man to whom work is divine, to whom 
it is meat and drink, rest and play—perhaps even 
sometimes, as in Schaudinn’s fellow Sphuchaeten* 
forscher, Noguchi, almost home and love. Such men 
are few. There must be a fitness of the mind and 
body to the task. After the man there must mmt 
method. He must develop jm Inatimms^ 
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with which he attacks his problems This method 
Will perhaps always contain some elements of the 
intuitive, the esoteric But as rapidly as possible 
these should be reduced to the objective factual basis 
which alone makes possible scientific control Into 
biologic research, dealing with mutable and changing 
material, plastic to influences often unconsciously ex¬ 
erted, there creeps an unusual element of personal 
equation, too often overlooked It was said of No¬ 
guchi that for a long time an unconscious tnck, 
probably due to his one-handedneas, of carrying cul¬ 
tures between incubator and microscope in his vest 
pocket, of which he was never aware, prevented the 
confirmation by others of his results m cultivating 
the Spirocharta pallida I have seen abundant evi¬ 
dence that Warthm has left behind him many un¬ 
solved problems m the personal equation of spiroche¬ 
tal Btaimng methods, which even his ooworker Starry 
may have trouble in solving Schaudmn was no 
desk-man, as his biographers say His published 
notes and papers reach, however, a total of fifty 
When he died a rich field lay buned in uncompleted 
publications and observations referred to only by a 
word here and there Perhaps it is always so But 
it illustrates what to me m these complex and 
crowded days is a desirable, perhaps an essential 
quality in an investigator Be keeps his table, and 
thereby his maul, mopped up It is all very well to 
minimize publication, and to rate it for what it too 
often is, a cheap substitute for work But the devices 
of honest publication are sufficiently varied now to 
permit, and in fact require, that the trained man 
communicate as he goes along, rather than to leave a 
mass of unintelligible and useless notes, or the second¬ 
hand impressions of a single assistant to carry on 

And lastly, the third essential to the investigator 
nowadays is persistent singleness of purpose Occa¬ 
sionally genius may still perhaps scatter over the 
whole field of a science a senes of germinal or epochal 
discoveries Most of us would fare much better, how¬ 
ever, and serve more effectively if, like Emil Fischer, 
we selected our field and perfected one or two tools 
with which in a lifetime to lay it clean and open, like 
the well-plowed furrow, to all mankind Thus in¬ 
deed, it needed in 1005 a zoologist, a parasitologist 
and a Spirochaetenforscher, rather than a bacteriolo¬ 
gist and a medical man, to uncover what many had 
seen, unknowing. 

In a reflective moment after this review of Sehau- 
dinn's life, a syphilologist may pause to look back 
oyer the directional influence of Bueh a discovery and 
its fruits A ready comparison or contrast is at hand 
fat the discovery by Neisser of the gonococcus. The 
two discoveries opened similar roads. It » impossible 
to escape the belief that the concentration of Intel* 


lectual forces upon syphilis, as contrasted with 
gonorrhea, arose to some extent from the intriguing 
Mephistophelian quality of the one, the sordidly 
venereal quality of the other Neisser himself lived 
to advanced years, was throughout his life one of the 
foremost clinicians of Europe and an organizer of 
facilities that might well have embraced at least the 
machinery for the chemotherapeutic conquest of 
gonorrhea Yet nothing has come of it The discov¬ 
ery of the organism has at least achieved full use in 
diagnosis Schaudmn was cut off, but by the identifi¬ 
cation of the organism among the Spirochaetes, he 
passed the torch, so to speak, to Ehrlich, who had 
been a student of the chemotherapy of trypanosomi¬ 
ases, near relatives of the spirochaetoses Then flow¬ 
ered forth the whole modern structure of treatment, 
only for it to be discovered, after a decade or so, 
that it was, in a sense, a premature blooming The 
ongtnal discovery of Schaudmn has never yet been 
carried to its logical outcome for practical medicine— 
the development of easily available, universally ap¬ 
plied methods for the recognition of the organism by 
the everyday doctor or his laboratory deputy Yet 
how essential such a simplified detection must be to 
the present-day problem of syphilis is daily reempha¬ 
sized And curiously enough, yet another epochal 
development in the syphilologic field has crossed the 
path of Schaudmn'B discovery, to its deferred and 
even partially defeated usefulness. The Wassennann 
test, developed with the acclaim and support of the 
medical profession, overshadowed from the start the 
early recognition of the otgamsro To-day, to thou¬ 
sands of physicians, syphilis is summed up and de¬ 
scribed in terms of a positive Wassennann test on 
the blood How few know it in that far more signi¬ 
ficant phase for the public health and the ultimate 
extinction of the infection—the seronegative, dark- 
field-positive syphilis of the first few days of the 
primary soref Yet this is the truly significant 
syphilis of the future, the one moment that brings 
the modem chemotherapy to its full possibilities The 
serologic tests, negative at this most significant 
moment, by their emphasis on diagnosis in the later 
stages, important rather for the individual at the 
moment than for the race in the ultimate, have delayed 
the perfection of Schaudinn’s discovery to its fullest 
usefulness. 

Nothing more clearly presents to my mind the 
enormous difficulties that beset biologic research and 
the devastating nature of a loss such as that of Schau¬ 
dmn than the present status of the Spirochaeta pal- 
Uda as a scientific asset The efforts to develop a 
virulent organism in culture, the first step to bio¬ 
chemical advance by other than hit-or-miss methods 
in ohepnotherapeutic control, has apparently made 
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little headway, u spite of the genius of Noguchi, 
Twenty-five years after Schandmn’s announcement— 
a period longer than that which has sufficed to change 
the whole face of modern physios, for example—and 
his predictions as to the life cycles so mueh needed 
both for clinical comprehension and treatment re¬ 
search he almost where they were when he left them. 
In the recent announcements of Wartlnn, and of 
Levaditi, there is little more than Schaudmn fore¬ 
shadowed in his first communications. 

But is there nothing left us but a sense of lossf 
Before it is too late, perhaps a biographer may pro¬ 
vide ns with the material for a genuine personality 
study of the discoverer of the Spirochaeta pallida . 
Then we may know, perhaps, his inward motivations, 
his possible sense of destiny, if such existed, his 
foibles, his forebears, his inspired moments, the mold- 
ers of his personality I regret that I have not been 
able to lay such a study before you But I can console 


myself, and perhaps, to some d4gns*t you, t<x>, bjr 
asking you to consider in the light of whit I have 
told you, what are the critical essentials of a life. 
Was his death at thirty-five all tragedy t He eaeaped 
all need for debunking, not having lived into the mid¬ 
dle period when accumulated responsibility and flag¬ 
ging energies might have demanded first a front and 
then a mask to conceal a slowly creeping inadequacy. 
There is something Grecian, Jovian, majestic, in the 
end. Just as there is mueh in his work and his 
discoveries that seems to spring, as Athene, full-blown 
from the forehead of Zeus, so he vanishes, as she did, 
in a thunder-clap from the summit of Olympus. But 
what are the critical essentials of a life, to be mea¬ 
sured by deeds rather than by length of daysf Surely 
they he not in the time or manner of the ending but 
in the living. As I name them, you will know that 
Schaudmn lived them. They are, to use the utmost 
talent, to the utmost, for good. 


SCIENTIFIC EVENTS 


THE UNIVERSITY OF WISCONSIN 
RESEARCH PATENTS 
Patents on eleven processes discovered by twelve 
members of the faculty oi the University of Wiscon¬ 
sin are controlled m the public interest and at the 
same time protected from possible unrestrained ex¬ 
ploitation by the Wisconsin Alumni Foundation at 
the university The peoples of twelve nations in vari¬ 
ous parts of the world are protected by these patents, 
which are held at the University of Wisconsin The 
nations in which they have either been taken out or 
applied for include the United States, Canada, Great 
Britain, France, Belgium, Germany, Argentina, Italy, 
Norway, Sweden, Denmark and Brazil 

The foundation is the only one of its kind in ex¬ 
istence at any university or college, ib an organization 
through which the results of research at the univer¬ 
sity are used for the public benefit through corporate 
channels Established in 1925, its purposes according 
to its charter are 

To promote, encourage and aid scientific investigations 
and research at the university and to assist in providing 
the means and machinery by which the scientific dis¬ 
covers and inventions of the staff may be developed 
and patented and the public and commercial uses thereof 
determined, and by which such utilization may be made 
of such discoveries and inventions and patent rights as 
may tend to stimulate and promote and provide funds 
for further scientific investigation and research within 
said uniieraity 

The most recent scientific discovery, for which a 
patent has been apphed for, u the new welding proc¬ 
ess invented recently by Professor Edward Bennett. 


Other processes on which the foundation has patent 
rights and the names of those responsible for their 
discovery are Antirachitic activation of medicinal 
and food products by ultra-violet irradiation, by Pro¬ 
fessor Harry Steenbock, improvements m process of 
producing lactic and acetic acids, by Professors E B. 
Fred and W H Peterson, liquid air freezing of hard¬ 
shell seeds, by Mr. W Busse, use of copper and mm 
salts m anemia, by Professor E B Hart, acetic acid 
and glucose fermentations of cellulose, by Mr. P. A. 
Tetrault, apparatus for measuring venous pressure, 
by Professor J A E Eyster, leavening agent, by 
Mr E 0 Wug, mechanic’s cleanser, by Profeaaot 
Farrington Daniels, pituitary hormones, by Professor 
F. L. Hisaw, and marine paint, by Dr L. C Hurd. 

THE BIOLOGICAL PHOTOGRAPHIC 
ASSOCIATION 

Tax great value of microscopic motion pictures to 
research workers in medicine and biology has beat ■ 
expressed by Dr. Heinz Rosenberger, of the Books* 
feller Institute for Medical Research, and others 
meeting at Yale University to organize the Biological 
Photographic Association, the first of its kind, Thb 
New York Herald-Tribune reports that the orgsnis*- / 
tion was started with thirty-five members, from the 
United States and Canada, with Dr Ralph P. Otttjfcfe * 
director of photography in the School of Modi0&4 f, 

Tale University, as its first president 
Speaking on “Micro-mnematography in the Bf* 
search Laboratory,” Dr Rosenberger dsaUnft fltyt 
to-day "all iaebtatieas of learning kaeflr the xdftL- 
of the motto* putm, pm&adariy 
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ApMftjtan picture^ « * mmxm at demonstration By 
their domination of time, motion picture* are of enor¬ 
mous help to research workers, since the human eye 
has its Imitations ” He described an apparatus set 
up by the Rockefeller Institute for the study of heart 
disease, and exhibited one taking motion pictures of 
human capillaries 

Mr, Herbert Ingram, of Rochester, N Y, declared 
that photographic evidence should form the basis for 
intelligent research and case records* He said 
further 

Hospitals should record reliable, accurate case details 
with supplementary pictorial history There must be a 
clinical photograph of the patient, a photograph of dis¬ 
eased tissue, perhaps removed, a photomicrograph of the 
tissue structure and, m case of cardiac disease, an electro 
cardiogram 

Photographs of rare skin diseases, mtra abdominal 
tumors, external glandular malformations, postures and 
a host of other pathologies provide invaluable data The 
diagnosis of disease becomes much simpler by having 
a visual as well as written record of the progress of a 
disease 

Many physicians engaged In orthopedic work forget 
the details of patients who later become involved m 
medico-legal proceedings. The doctor is at a loss to 
explain many details of treatment and the progress 
of injuries without photographic evidence Motion pn* 
tore studies of surgical and medical techniques form a 
newer fold than photography and have great possi 
bUittos as a teaching medium 

A scientific example of the value of motion pictures 
would be a photographic study of various gaits, such 
ai ataxia, propulsion and Parkinson's disease Another 
possible field is in animal research—to record the results 
of experiments in diet and in the study of the effects 
of vaccines 

Dr Carl D. Clark, director of art and photography 
at the University of Maryland, was chosen vice-presi¬ 
dent of the association, and Theodore Nelcey, of the 
School of Medicine, of Yale University, secretary- 
treasurer* The directors named are. Dr Louis 
fiehnudt, of the Rockefeller Institute, Dr. A B 
Bjtala, of the University of Vermont, and Mias Stella 
Zimmer, of Syracuse University The conference 
ended with an inspection of the Yale University 
^Ufldiags. 

i THR TULSA MEETING OF THB GEOLOG¬ 
ICAL SOCIETY OF AMERICA 

Tn forty-fourth annual meeting of the Geological 
Society of Amenea will be held on Tuesday, Wednes¬ 
day end Thursday, December 29 to SI, at Tulsa, Okla- 
h lupna, under the auspices of the Tulsa Geological So- 
ifatt and cm invitation of the American Association 
Geologists. Headquarters, place of 

'“frawciTH w i nmifi «un»fe *» bm*l 


The headquarters of the council will also be at the 
Mayo Hotel, where the scientific sessions will be held* 
The address of the retiring president, Dr. Alfred C* 
Lane on “Eutopotropism” will be delivered m the 
auditorium of the Central High School, on December 
29, at 8 o'clock 

Fellows are urged to submit without delay the titles 
and abstracts of papers which they wish to present 
at the meeting, bo that the program committee may 
arrange to advantage a program of the sessions By 
order of the council, no paper will be considered for 
the program unless the title is accompanied by an 
abstract suitable for printing in the proceedings of 
the society 

All sessions are open to the general public, but 
the council requests each fellow to send to the secre¬ 
tary as soon as practicable, and not later than De¬ 
cember 15, the names and addresses of advanced stu¬ 
dents or other persons who are seriously interested in 
geology and are deserving of recognition as visitors. 
The council will then invite them to attend the 
meeting 

The affiliated societies which are meeting with the 
Geological Society of America are 

The Paleontological Society, secretary, B F Howell, 
Princeton University, Princeton, N J 

The Mmeralogical Society of America, secretary, F* fi. 
Van Horn, Case School of Applied Science, Cleveland, 
Ohio 

The Society of Economic Geologists, secretary, Ed¬ 
ward Sampson, Princeton University, Princeton, N J 

Section E of the American Association for the Ad- 
yancement of Science will hold meetings in New Or¬ 
leans, Louisiana, on January 1, 1932, and a joint ses¬ 
sion with the Geological Society of America is being 
arranged On Saturday, January 2, a field trip ia 
planned to the salt domes and salt mines of Tech* 
County. 

THE SEVENTH PAN-AMERICAN SCIEN¬ 
TIFIC CONGRESS 

Thx Seventh Pan-American Scientific Congress 
will be held in Mexico City from February 5 to 19, 
1932 

The program of the congress will be concerned with 
the physical and mathematical sciences, general and 
applied geology, engineering; industrial chemistry; 
biology, scientific agriculture, medicine, hygiene and 
public health; anthropological and historical sciences, 
juridical sciences, social and economic sciences, and 
education 

Members of the congress will include the official 
representatives of the countries that delude to take 
part; the rs prwwHtaiivea of uiuveraitMs, institutions 
and in American apualries; the 
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nationals of the countries taking part in the congress 
and the foreigners residing m them who receive a spe¬ 
cial invitation from the organizing committee, the 
authors of papers presented to the congress, all other 
persons who wish to inscribe themselves and who pos¬ 
sess a university degree or who by other ways prove, 
to the satisfaction of the secretariat general of the 
■Congress, their interest in scientific matters 

The organizing committee extends a cordial invita¬ 
tion to all scientists ot America to attend the congress 
and to take pait m its labors “The sessions will pro¬ 
mote the knowledge of the progress made in the vari¬ 
ous countries ot the continent, in order to study and 
discuss some of the outstanding problems of those 
nations and will help to set up closer bonds of last¬ 
ing friendship between the various countries Mex¬ 
ico awaits enthusiastically the visit of those who will 
be its guests for a few days, during which both the 
authorities and the organizing committee will spare 
no effort to make their stay in the country as agree¬ 
able as possible m every way ” 

Dr Alfonso Pruneda, President of the Organizing 
Committee, c/o Comision Organizadora del Septuno 
Congreso Cientiflco Americano, Apartado Postal 517, 
Mexico, D F, will send descriptive pamphlets on re¬ 
quest 

THE AMERICAN INSTITUTE OP PHYSICS 
To meet a generally recognized need for an agency 
suitably constituted to undertake cooperative projects, 
the American Physical Society, the Optical Society 
of America, the Acoustical Society of America and 
the Society of Rheology have formed the American 
Institute ot Physics This new organization is con¬ 
trolled by the four societies, and certain specific tasks 
have been outlined for its first effort# It does not 
have individual memberships at the present time, and 
its constitution is still in process of development The 
headquarters office of the institute is at 654 Madison 
Avenue, New York, N Y. 

Three major tasks have been set for the immediate 
attention of the institute The first and most press¬ 
ing is concerned with the journals of the four societies, 
which include The Physical Review, Reviews of 
Modern Physics, Physics, the Journal of the Optical 
Society, the Review of Scientific Instruments, the 
Journal of the Acoustical Society, and the Journal of 
Rheology With perhaps one exception these jour¬ 
nals are projects which the societies find increasingly 
difficult to support And yet they are vitally neces¬ 
sary publications. This situation was brought to the 
attention of the Chemical Foundation, whose financial 
assistance in publications of a scientific character is 
well known In conference it was recommended that 
a cooperative organisation representative, so far as 
possible, of all physics should be formed at once, and 


the matenal help of the Chemical Foundation in such 
a project was promised 

While detailed plans have not been completed for 
meeting the problem of publication, it is expected 
that a combination of certain functions will be recom¬ 
mended The business of subscriptions, advertising, 
printing and mailing, for example, could be carried 
on in one office for all the journals, probably with 
increased economy There is, however, no thought of 
taking over the editorial function That should re¬ 
main with the individual societies 
The second function of the institute is to make 
contact with the newspapers and news magazines of 
the country with a twofold object On the one hand, 
it is desired to help journalists prepare their articles 
to meet higher standards of accuracy and suitability. 
On the other, the institute aims to increase the public 
interest in physics, taking cognizance of the fact that 
the financial support accorded any human activity is 
in proportion to the intensity and breadth of interest 
which it inspires 

The four societies which have established the in¬ 
stitute realize that there are numerous other groups, 
national and local m scope, of physicists or those who 
are interested in physics They wish through the in¬ 
stitute to invite the cooperation of these groups in 
mutual service and in national projects A study of 
the proper steps to take in this direction is being 
made as a third function of the institute 
A cooperative committee of the four societies has 
now become the governing board of the American 
Institute of PhysicB It consists of three representa¬ 
tives chosen by each society, making a board of twelve 
in all The initial personnel is as follows. 

Physical Society Karl T Compton, chairman of the 
board, George B Pegram, secretary, John T Tate 
Optical Society Paul D Foote, Loyd A Jones, F K. 
Eichtmyer 

Acoustical Society H D Arnold, Harvey Fletcher, F. 

A Saunders 

Society of Rheology E C Bingham, Wheeler F, Davey, 

A Stuart Hunter 

It is contemplated that normally each member shall 
serve throe years, a new representative to be elected 
to replace one retiring each year by each society 
At a meeting held at Schenectady m September, 
the board appointed Dr Henry A Barton, assistant 
professor of physics at Cornell University, to act as 
director of the new institute Dr. John T. Tate, pro* 
feasor of physics, University of Minnesota, who is 
editor of the journals of the Physical Society, was 
appointed adviser on publications 
The first public activity of the new institute con¬ 
sisted of a dinner to journalists held at the New Yolk 
Athletic Club on November 10. Thisdii inerwssvqy > 
well attended by and magazine editors 
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and so laid a basis for the work of the institute as 
regards public relations Mr Howard W Blokeslee, 
science editor of the Associated Press, served at toast¬ 
master Dr Karl T Compton, president of Massa¬ 
chusetts Institute of Technology, addressed the guests 
on the subject of the American Institute of Physics 
His brother, Dr Arthur H Compton, of the Univer¬ 
sity of Chicago, then spoke on “Recent Developments 
in Physics in Europe/' in particular those concerned 
with the utouuc nucleus 


Mr. Waldomar KaempiTert, science editor of The 
New York Times, and Mr Watson Davis, managing 
editor of Science Service^ spoke for the journalists. 
They welcomed the formation of the institute in very 
gratifying terms, emphasizing the news value of sci¬ 
entific developments and promising the whole-hearted 
cooperation of the press 

The program concluded with a demonstration by 
Dr Robert J Van de Graaff of his recently announced 
electrostatic high voltage generator 


SCIENTIFIC NOTES AND NEWS 


Thk Nobel Prize in chemistry for 1931 has been 
awarded jointly to Dr Frederick Bergius, genend 
director ol the I -G Farben Indus trie, Ludwigshaien, 
and to Protestor Karl Bosch, of the University of 
Heidelberg 

Dh John J Abel, piolessor of pharmacologj and 
experimental therapeutics in the Johns Hopkins Uni¬ 
versity School of Medicine, has announced his inten¬ 
tion of retiring from the chair at the end of the pres¬ 
ent academic, year Dr Aliens retirement is the out¬ 
come of u desire, on his part, to be relieved of aca¬ 
demic duties in order that he may devote his entire 
time to Ins own investigations and to editorial work 
in connection with The Journal of Pharmacology and 
Experimental Therapeutics . 

Dr W H Wright, astronomer at the Lick Obser¬ 
vatory of the University of California, has been ap¬ 
pointed faculty research lecturer for the year J 93.1— 
1932 This is the highest honor which the faculty can 
award to one of its members during the academic 
year. The lecture will be delivered on the eve of the 
sixty-fourth anniversary of the founding of the uni¬ 
versity on March 23,1932 

A dinner in honor of Professor Wmterton C Cur¬ 
tis, who has completed thirty years of service in the 
zoology department at the University of Missouri, 
was given on November 7 The speakers wore Dr F 
H Woods, Dr LewiB Stadler and President Walter 
Williams, of the University of Missouri, Colonel 
Lloyd E Thatcher, of the Bronham-Hughes Military 
Academy, and Father Alphonse M Schwitalla, of St 
Louis University It was announced that a fund of 
$2,100 had been raised to establish a graduate schol¬ 
arship in zoology for summer study at marine lab¬ 
oratories. 

Mu. L. A Spindles, of the zoological division of 
the U. S, Bureau of Animal Industry, was on No¬ 
vember 6 the guest of the departments of medical 
zoology of the School of Hygiene and Public Health 
at the Johns Hopkins University. As after luncheon 
hpeakv? Spindler told of his experiences is the 


southern United States and later in the day gave a 
lecture on the life history of the nodule worm Oesoph - 
agostomum longtcaudum 

On the occasion of the opening of the new labora¬ 
tory of physical chemistry at the University of Frei¬ 
burg lm Breibgau on October 30, honorary degrees 
were conferred on Lord Rutherford, Professor Manne 
Sicgbahn, professor of general physics in the Univer¬ 
sity of Uppsalu, and Professor V M Goldschmidt, 
of Gottingen 

An oil painting of the late Dr S Z de Ferranti, 
nil honorary member and past president of the Brit¬ 
ish Institution of Electrical Engineers, has been pre¬ 
sented to the institution by Mr II Marryat 

Professor Robert DeCourcy Ward, professor of 
climatology at Harvard University, died on November 
12 m his Bixty-fourth year 

Dr James Simpson Chester Wells, adjunct pro¬ 
fessor of analytical chemistry at Columbia University 
from 1905 to 1909, died on October 29 at the age 
of eighty years 

Dr Joseph Kittredgk, Jr, senior silviculturist at 
the Lake Forest Experiment Station of the University 
of Minnesota, has been appointed professor of for¬ 
estry at the University of California and forester at 
the experiment station 

Mb. William J Miller, formerly dean of the 
school of engineering and head of the department of 
electrical engineering in the Texas Technological 
College, has been elected head of the electrical engi¬ 
neering department at the University of North Caro¬ 
lina He succeeds Dr Parker H Daggett 

At the University of Pennsylvania School of Medi¬ 
cine, Dr. Albert E Roussel, professor of medicine, 
and Dr. James E Talley, professor of cardiology, 
have been made professors emeritus 

Db* Leslie T. Gager, clini c al associate in medicine 
at the Georgy Washington University Medical School, 
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has been appointed professor and head of the depart¬ 
ment of medicine at the Howard University School of 
Medicine 

Dr. £ T Bodenberg has been appointed assistant 
professor of biology at Wittenberg College 

Dr. Howard Jakes Stover, instructor m price and 
statistics m the department of agricultural economics 
at the New York State College of Agriculture at 
Cornell University, has been appointed assistant 
agricultural economist to the Giannuu Foundation of 
the University of California 

Dr* J Holmes Martin, of the University of Ken¬ 
tucky, has been appointed managing editor of Poul¬ 
try Science, to succeed Dr L a E Card, who, after 
serving for eight years, relinquished his office with 
the November issue of the journal 

The council of the Institution of Chemical Engi¬ 
neers of Great Britain has appointed Mr H W. 
Cremer to be honorary secretary in succession to the 
late Professor J* W Hinchley 

Professor Kanzaemon Kukuchi, head of the de¬ 
partment of biology of the Toyama High School, 
Japan, is studying the collections of oriental inverte¬ 
brates at the U S National Museum. Dr* Teudu 
Kobayashi, of the Geological Institute of the Imperial 
University, Tokyo, Japan, has also arrived at the 
museum with a large collection of early Paleozoic 
fossils. 

The Museums Journal reports that Mr Frank H. 
H Roberts, of the Bureau of American Ethnology, 
spent the summer conducting a series of excavations 
in a pit house site south of Allantown, Arizona. Fif¬ 
teen pit houses were uncovered and specimens of pot¬ 
tery, stone and bone implements, arrow heads, spear 
points and pendants were obtained. 

At the annual meeting of Delta Omega, the hon¬ 
orary public health society, which was held m the 
Windsor Hotel on September 14, Dr James A Tobey, 
of New York, was elected national president, succeed¬ 
ing Dr. John A Ferrell Professor Charles G Hyde, 
of the University of California, was elected vice-pres¬ 
ident, and Professor Ira V Hascock, of the Yale 
School of Medicine, was reelected as secretary-trea¬ 
surer Dr Mazyek P Ravenel, of the University of 
Missouri, was elected as the ninth national honorary 
member of the society 

It is reported in Nature that officers of the Philo¬ 
sophical Society of the University of Durham have 
been elected as follows President, Professor R A. 
Sampson; vice-presidents, Sir Westcott Abell, Pro¬ 
fessor G. R. Goldebrough, Professor T, H Havelock, 
Professor P. J. Heawood, Sir William Harris, Pro¬ 
fessor J, Irvine Heaton; honorary femenA secretary. 


Hr W. M. Madgin; honorary treasurer, Mr. J. W. 
Bullerwell; editor, Professor G W. Todd, and both 
orary librarian, Dr F Bradshaw 

The New York County Medical Society has held its 
monthly meeting at which officers for the coming year 
were nominated as follows. President, Dr David J. 
Kaliski, Beth Israel Hospital, first vice-president, Dr. 
Terry M. Townsend, West Side Dispensary, second 
vice-president, Dr Walter T Danpreuther, Postgrad¬ 
uate Hospital, secretary and director, Dr Darnel S. 
Dougherty, Polyclinic Hospital, assistant secretary, 
Dr Peter Irving, Roosevelt Hospital, treasurer. Dr. 
George Kosmak, Women's Hospital, assistant trea¬ 
surer, Dr Ten Eyck Elmendorf Dr Charles Gor¬ 
don Heyd, president, presided The election will be 
held next month Two new amendments to the or¬ 
ganization’s constitution were read They call for the 
creation of the office of president-elect and a board 
of five trustees The amendments also will be voted 
upon at the meeting on November 23 

Dr Robert A Millikan delivered a lecture on 
recent progress in experimental physics at the Kaiser 
Wilhelm Institute, Berlin, on November 13 

Dr Edgar Douglas Adrian, Foulerton research 
professor of the Royal Society at the University of 
Cambridge, delivered a lecture at Harvard Univer¬ 
sity Medical School on November 3 on “Sense Organs 
and Nerve Cells'* 

At the meeting of the American Mathematical So¬ 
ciety in New York on October 31, Professor D V 
Widder, of Harvard University, at the request of the 
program committee, delivered an address entitled 
“Some Recent Developments in the Theory of Laplace 
Integrals" 

The seventeenth annual meeting of the American 
Association of Petroleum Geologists will be held at 
Oklahoma City on March 24, 25 and 26, 1932, at the 
Biltmore Hotel The Oklahoma City Geological So¬ 
ciety is arranging entertainment for the meeting. 
The Society of Economic Paleontologists and Min¬ 
eralogists, a technical division of the association, w*U 
hold a concurrent meeting. Special entertainment 
and a technical program are being arranged 

An International Mathematical Congress wQl be 
held in Zurich, Switzerland, from September 4 to £$ 
1932, all nations participating. The president of the 
committee on organisation is Professor R. Fnetet, 4$ 
the University of Zurich. 

The Chemical Foundation has given $M£50 to 
Columbia University, of which HO, 000 is for rcssarcb - 
in biological chemistry and $950 for amagrah Is 
bacteriology. 

Dg. BL D» Maw*, director at the 
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Botanical Garden, has made an agreement with ling- 
nan University, Canton, China, for cooperative work 
in the botanical exploration of southern China. 

The South Carolina Food Research Laboratory at 
the State Medical College, Charleston, is in receipt 
of a grant of $13,000 from Mr Bernard M Baruch, 
to forward its investigations into the relation of diet 
to the etiology of simple goiter A considerable por¬ 
tion of the grant will be used in studying seasonal 
and other variations in the amount of iodine available 
normally in the environment of people in goitrous 
and non-goitrous regions. Goiter is not endemic m 
South Carolina. 

The American Mathematical Society has recently 
concluded two reciprocity agreements with foreign 
organizations similar to the one now in force between 
the society and the London Mathematical Society 
The new agreements are with the Umone Matematica 
Italian a and the Deutsche Mathematiker-Vereimgung 
Besides other privileges, members of one of these 
foreign organizations may become members of the 
American Mathematical 8ociety on the payment ot 
initiation fee and one half the annual dues, and mem¬ 
bers of the American Mathematical Society muy be¬ 
come members of the foreign organizations on the 
same terms 

Two journals of eugemcB have been established re¬ 
cently One, Genesis, is published quarterly by the 
Italian Federation of Eugenics, the other, Eugenics, 
is the monthly organ of the Japanese Eugenics In¬ 
stitute. 

The Black Rock Forest Laboratory at Cornwall- 
on-the-Hudson, New York, has been elected to mem¬ 
bership in the International Union of Forest Research 
Organizations. 

The report of the council of the senate of the Uni¬ 
versity of Cambridge on the establishment of a Gold¬ 
smiths professorship of metallurgy recommends that 
the Goldsmiths readership in metallurgy be discon¬ 
tinued and that on the establishment of the pro- 
fessorship the stipend of the professor be £1,200 a 
Tear. 

A keoommendation is made by the general board 
of the University of Cambridge that in the interests 
of economy and simplification of administration the 
department of aeronautics should be suppressed and 
amalgamated with the department of engineering 

A* a meeting of the Royal College of Physicians 
Sdinburgh, held on October 14, it was resolved that 
' th view of the national situation, the ceremonies in 
•ommtion with the celebration of the two hundred 
and fiftieth anniversary of the foundation of the col- 
P*Md to a ftffem date. 


The 69-inch mirror tor the Perkins Observatory 
telescope at Delaware, Ohio, is now undergoing final 
tests at the factory of Mr J. W Feeker, in Pitts¬ 
burgh, according to an announcement by Dr Harlan 
T. Stetson, director of the observatory Invited sci¬ 
entists cooperating in these tests are* Dr J. 8 
Plankett, director of the Dominion Astrophysieal 
Observatory at Victoria, British Columbia, and Dr. 
I C. Gardner, of the optical division of the Bureau 
of Standards An addition to the Mining Labora¬ 
tories of the University of Toronto, built at a cost 
of $250,000, was opened on November 7 The prin¬ 
cipal address was given by the Honorable Charles Me- 
Crea, minister of mines for the province of Ontario, 
which made the appropriation for the building In 
the evening a number of prominent mining men and 
former students of Professor H E T Haultain, pro¬ 
fessor of mining engineering in the University of 
Toronto since 1903, tendered him a complimentary 
dinner in honor of the occasion 

Da. Edward R Weidlein, director of the Mellon 
Institute of Industrial Research, Pittsburgh, has an¬ 
nounced that the institution has accepted from the 
National Gram Yeast Corporation, Belleville, N. J, a 
grant for a comprehensive investigation of the chem¬ 
istry and technology of yeast This research, which 
will be operated as an industrial fellowship of the in¬ 
stitute, will be conducted with the close collaboration 
of specialists in the donor’s organization The results 
will be made available as the various stages of the 
studies are completed Dr Roy Irvin, a food and nu¬ 
tritional chemist, has been appointed to the incum¬ 
bency of the fellowship. He has been a fellow of 
Mellon Institute since 1917, following the completion 
of his professional graduate work at the University 
of Kans a s , and has contributed to the literature of 
bread and baking technology, cereal products and eat¬ 
ing habits 

Engineering graduates of Cornell University cele¬ 
brated the sixtieth anniversary of the founding of the 
College of Engineering on October 17 Tribute was 
paid to the memory of Hiram Sibley, of Rochester, 
first president and founder of the Western Union 
Telegraph Company, through whose gifts the begin¬ 
nings of the engineering college were made possible. 
As a part of the celebration the engineering alumni 
joined m the world-wide observance of the one hun¬ 
dredth anniversary of Faraday’s discovery of the 
principle of electromagnetism. George S. Holer, pro¬ 
fessor emeritus, reenacted the histone scene when Pro¬ 
fessor W. A. Anthony and he in 1675 generated elec¬ 
tricity with a dynamo they constructed according to 
plans and lighted the Cornell campus while 
Jfet Irak and Paris were still using gas Hlumi nation. 

Xu wrfstuas which the Citrus LaboimteieB of 

j f 
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the U. S Department of Agriculture have rendered 
citrua-fruit growers of California and Florida in solv¬ 
ing problems of by-product disposal lias led to the 
extension of this work to Texas, following repeated 
requests for such aid from fruit growers of that state. 
The last congress appropnated funds for the lab¬ 
oratory which is to be placed on the state-owned land 
of the Texas State Agricultural Station at Weslaco 
Total plantings oi citrus in Texas amount to approxi¬ 
mately 6,650,000 trees, about half of which are now 
bearing This represents an acreage of about 90,000, 
With grapefruit accounting for three fourths oi the 
total 

Thk department of zoology at New Jersey College 
for Women (the undergraduate woman’s college of 
Rutgers University), New Brunswick, has opened, m 
its zoology building, a new teaching museum, occupy¬ 
ing the room known as the Yardley Memorial Room, 
in memory of Mrs Margaret Tufts Yardley, first 
president of the New Jersey State Federation of 
Women’s Clubs, under whose direction the money for 
the building was raised, and given by the federation 
to the college for a hall of science The museum, 
equipped with aluminum-frame cases and glass 
shelves, houses about half the teaching exhibits of 
the department of zoology These exhibits are on 
display to the public, and consist of a senes of some 
225 mounted birds, lepresenting the species found in 
New Jersey, together with about 90 skins of birds, 
both native and exotic, an exhibit of the hawks of 
the state, so placarded as to bnng out their value 
or detnment to agriculture, a senes of skeletons of 
typical vertebrates and of skeletal parts disarticu¬ 
lated, a series of piescrved nmtenals, such as human 
embryos, embryological senes of rat and bird, typical 
reptilia, vertebrate brain series, human brain, head 
of an Egyptian mummy (probably predynastic), and 
miscellaneous material, some 50 anatomical models, 
both human and mfra-human mammal structures, and 
preserved specimens forming a systematic collection 
of all phyla of animals, as well as a series of the 
common nivertebrata and smaller vertebrata of the 
state This last item numbers some 200 exhibits, 
and is largely divided up among the different lab- 
oratones m the building 


National* forest area in Eastern, Southern and 
Lake States will be increased by the purchase of 16,- 
558 acres of forest land recently approved by the Na¬ 
tional Forest Reservation Commission, which author¬ 
ized the expenditure of $52,624 82 for the purpose 
The commission took recess action in order to ad¬ 
vance the date of payment by some six months, as 
most of the purchases are to be made in areas af¬ 
fected by last year’s drought or handicapped by un¬ 
favorable financial conditions and unemployment 
Individual purchases approved will number 166, in¬ 
volving mainly small tracts Prompt payment of 
cash for these holdings is expected to afford some re¬ 
lief to individual owners and local communities 
Lands acquired will be added to existing national for¬ 
est purchase units already protected and administered 
by the Forest Service for continuous development of 
forest resources and safeguarding of watershed 
values More than half the proposed new purchases 
lie in or are contiguous to the Ozark and Ouachita 
National Forests in Arkansas, and 1,121 acres are in 
the Kiamichi forest purchase unit m Oklahoma The 
Nautahala National Forest m the southern Appa¬ 
lachians will be increased by 1,612 acres About 2,500 
acres are to be added to other forests in the South, 
389 to the White Mountain National Forest, and 
1,858 to purchase units in the Lake States 

According to the Jotirnal of Education the Cuban 
National University, which has been closed since Sep¬ 
tember, 1930, was reopened this fall under an en¬ 
tirely new plan which will remove it from the direct 
supervision of the government, according to the pro¬ 
posal of Dr Carlos Miguel de Cespedes, secretary 
of public instruction, who is working out the details 
of a proposal to be submitted to Congress The plan 
is to turn over all buildings and grounds now owned 
by the state to the university, which will become a 
separate organization governed by a board of direc¬ 
tors composed of twenty-six deans and professors who 
were appointed to the faculty m 1900 after competi¬ 
tive examinations The government will arrange an 
endowment of $2,000,000 The matriculation fee will 
be set at $200 and the government will each year 
purchase 1,500 scholarships to be distributed among 
men and women who would be otherwise financially 
unable to attend the university 


DISCUSSION 


OESTRUS 

A letter m Science of March 27 by Professor 
S A Asdell, of Cornell, protests the misuse of oestrum 
for oestrus, affirming not only that the former, since 
it can not be a neuter nominative, must necessarily 
he a masculine accusative and so entirely unjustifla- 


able, and also affirms that Heape introduced oestrus 
into literature as a synonym for animal turaeseence. 
Is he quite correct in either statement? If not too 
late, may I be permitted briefly to trice the r e s pec tive 
histones of the terms? 

Oestrus is of course the Latin transUterithai of the 
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Greek masculine noun Sutrpot, metros (£ot which the 
purest Latinists are perhaps wont to employ either 
ostitis or tabonua), and is therefore itself obviously 
of the same gender 

The Greek word originally referred to a dipterous 
insect infesting cattle (probably tabanus bownus) the 
gad- or bot-fly, and m this sense is as old as Homer 
Later, Aristotle employed it of a parasite of tunny- 
flsh, and also of a Hmall insectivorous bird Mean¬ 
while, by another line of evolution, it came figura¬ 
tively to signify a sting, hence something that drives 
one nmd, frenzy f insane impulse, mad passion, etc, 
and is so employed by the writers of the golden period 
of Greece 

So far as I know, its Latin transliteration is first 
found m Virgil But it is still masculine, as in Plmy 
We must now take a leap across the centuries to 
the learned Isidore of Seville (r 600 AD), who, in 
his “Ongines,” is apparently the earliest writer to 
turn this masculine noun into a neuter Why he did 
bo must remain, m the absence of any evidence, inex¬ 
plicable In any case, his great reputation as a 
scholar apparently set a precedent for later writers 
Du Cange, in his monumental “Glossanum Med et 
Inf Latactually spells it oes, but refers to Isidore’s 
oestrum 

Coming now to English literature, it is a fact that 
the neuter form has for some centuries been natural¬ 
ised in our language In 1656, for instance, S Hol¬ 
land, applying the term to a flea, speaks of “defying 
the eagerness of those sanguine-coated oestrums ” In 
1706, Phillips defines the u oestrum, or oestrus” as 
“the gad-bee ” Or Badham, m 1854, apparently re¬ 
calling the zoology of Aristotle, refers to “the con¬ 
duct of the poor thunny under the scourge of the sea 
oestrum ” In 1663, Butler, in the famous “HudibraB 
employs the neuter figuratively. “What oestrum, 
what phrenetiek mood, makes you thus lavish of your 
blood f w 

Coming still closer to the modem physiological con¬ 
notation, Jefferson, in 1782 writes as follows “Love 
is the peculiar oestrum of the poet”, which to the 
present writer, at least, suggests the lines from 
“Locksley Hall”, 

In the Spring a fuller crimson comes upon the robin’s 
breast. 

In the Spring the wanton lapwing gets himself another 
crest, 

In the Spring a livelier iris changes on the burnish’d 
dove, 

In the Spring a young man’s fancy lightly turns to 
thoughts of love 

We come now to its definite physiological use. The 


earliest example that the Philological Society of 
England gives is dated 1772 (Ann Beg ) “The tunes, 
m which animals of different species feel the oestrum, 
[note that it is neuter and not masculine] by which 
they are stimulated to the propagation of their respec¬ 
tive kinds ” 

It would seem, therefore, (1) that oestrum, as used 
by modern physiologists, is not intended as a mascu¬ 
line accusative but a neuter nominative (with no 
philological justification, however, but only that of 
“the Tradition of the Elders”) and (2) that Heape, 
who wrote in the second half of the nineteenth cen¬ 
tury, etc, could not have introduced the word (in 
either its masculine or neuter dress) as applicable to 
animal tumescence, inasmuch as the last quotation 
antedates him by practically a century, and also, in¬ 
trinsically, bears indications of being a record of a 
connotation already familiar m England 

Since writing the above, I find that Isidore was 
not the first writer to employ the neuter At the 
close of a discussion of oestrus, Facciolatus and For- 
celhnus, m their “Totius Latuutatis Lexicon/ 1 have 
the following note “Fcstus facit oestrum neut gen, 
nam et Graece Stcrrpov ” The reference is undoubt¬ 
edly to Sextus Fompeius Festus, the author of twenty 
books, “de Verborum Signification ” While his date 
is uncertain, he lived at a later period than Martial 
(c AD 75) and belore Macrobius (c 400) Isidore 
perhaps made use of his lexicon, and thus standard¬ 
ized the error 

At how early a date there began the trend towards 
the modem physiological use of the term may be 
seen from the following citation from IV Macc, a 
Greek work by a Jewish Alexandrian scholar abont 
AD 50 “For he, a young man at the age when 
physical desire is strong, by his reason quenched the 
mad impulse (ourrpov -masc act) of his passions. 

• . The temperate nund is able to conquer the dic¬ 
tates of the passions, and to quench the fires of wild 
desire (olorpwv) ” 

Stuart L. Tyson 

Pelham Manor, N Y. 

POSSIBLE SIGNIFICANCE OF THE DE¬ 
CREASED SUSPENSION STABIL¬ 
ITY OF THE BLOOD 

The decrease of the suspension stability of the 
blood, or the increased sedimentation rate of erythro¬ 
cytes during disease, has provoked an enormous 
amount of investigation devoted chiefly to employing 
this phenomenon for diagnosis and prognosis of 
various illnesses. The fact that red cells settle more 
rapidly than normally in so great a number of dis¬ 
eases bus led many to regard this phenomenon as too 
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general to be of value in diagnosis or prognosis It 
ia possible that the sigmfleanee of the reaction has 
been largely overlooked in the efforts to apply it to 
practical purposes It may, as Fahreus has already 
suggested, play a idle as a factor m the defense 
mechanism of the body against infection Fever 
easily lessens the suspension stability of the blood by 
causing an increase in the viscosity of the plasma 
As a result there is a change m the electrical charge, 
the erythrocytes clump and settle rapidly It has 
been demonstrated that both erythrocytes and bac¬ 
teria carry negative charges. The assumption would 
then be that a decrease of the suspension stability of 
the blood would also favor clumping of bacteria cir¬ 
culating m the blood stream. If the hypothesis is 
correct that clumping of bacteria is the first step in 
the successful disposal of bactena which gain en¬ 
trance into the body it would appear that the ease 
with which the suspension stability is disturbed is of 
considerable significance It would he logical to con¬ 
sider fever, which alters suspension stability, as one 
factor in protection against infection 

A number of experiments recently performed indi¬ 
cate that baetena of various kinds (pneumococci, 
Friedlandcr’s bacilli, typhoid bacilli) tend to aggre¬ 
gate and clump in plasma from blood exhibiting a 
^marked decreased suspension stability but not m 
plasma obtained from a normal individual The 
clumping is not striking but can often be observed 
microscopically If a weak solution of gum acacia 
is added to increase the viscosity further, the reaction 
is markedly enhanced For instance, acacia was 
added to one of two parallel senes of tubes containing 
increasing dilutions of typhoid antiserum Typhoid 
bacilli agglutinated in a far higher dilution of anti¬ 
serum in the row of tubes containing the acacia 
When typhoid baeilli are added to a 5 per cent solu¬ 
tion of acacia, motility is instantly retarded or 
stopped Theobald Smith 1 has recently noted a 
similar phenomenon in the agglutinating action of 
agar on bactena 

A few experiments %n vivo were performed Mice 
were inoculated intrapentone&lly with a heavy sus¬ 
pension of type I pneumococci and divided into 3 
groups One group was injected intrapentone&lly 
with 0 5 co of a 10 per cent solution of acacia, one 
group with 01 ec of type I antipneumococcus scrum 
and the third group with acacia and antiserum. The 
mice were killed after J hour and 1 hour penods 
Pneumococci and leucocytes showed much more 
clumping in the mice injected with acacia. Occa¬ 
sionally m the mice receiving acacia most of the 
pneumococci had disappeared, only a few clumps 
were seen attached to the large agglomerations of 

*T. Smith* Sgskmcm, 74* 31, mi. 


basocytes. In the mice receiving the minute amount 
of immune serum, pneumococci were found in great 
numbers, often evenly distributed and not dumped. 
The observed differences in die three groups were 
most striking within one hour after inoculation. 

It appears, from these experiments, that an in¬ 
crease in the viscosity both m wtr© and is two 
enhances the agglutinative property of specific im¬ 
mune serum. Whether the increase of viscosity of 
blood plasma which accompanies fever likewise 
favors agglutination is as yet uncertain and is being 

investigated Hobakt A Reimann 

Department or Medicine, 

University or Minnesota 

FOSSILS FROM THE EASTERN FLANK OF 
THE SIERRA NEVADA, CALIFORNIA 
The Sierra Nevada of California has been described 
as a huge fault block, tilted toward the southwest 1 
The northern end of this mountain mass departs con¬ 
siderably from bo simple a form, and consists of sev¬ 
eral parallel ranges with intervening troughs,* but in 
the central and southern portions, the ideal condition 
of a simple, though dissected, fault block, seems to be 
much more nearly realised The lofty escarpment, 
which limits the southern half of the Sierra Nevada 
on the eastern Bide, is composed mainly of plutomc 
intrusions, thought to have invaded an older senes of 
igneous and sedimentary rocks in upper Jurassic 
time.* Occasional roof pendants of the older rooks 
occur along and west of the escarpment, at least as 
far south ss Owens Lake, and farther north, in the 
vicinity of Mono Lake, they become quite large and 
abundant 

It would bo desirable, both from a scientific and 
a practical standpoint to determine the age of the 
older rocks, and to correlate them with similar forma¬ 
tions in adjoining regions Unfortunately, however, 
fossils, although they have been reported from the 
western elope of the range, and from the northern 
portion, by various writers, are extremely rare along 
the eastern escarpment Also, the geologic structures 
in the roof pendants are very complex, because of 
the intense folding and faulting that probably accom¬ 
panied the intrusion of the plutonie rocks. The litho¬ 
logic similarities are of doubtful value, 

i Turner, H W, "The Reeks of the Sierra Nevada.” 

V 5. (hot. Survey Fourteenth Annual Aept., pt 2» pp. 
435-436, 1834. - 

* Lindgren, Waldemar, and Knowlton, F. H* “The ' 
age of the auriferous gravels of the Siena Nevada, with 
a report on the flora of Independence Hitt,” JtaA dtah* 
0 ff$, vol. 4, pp. 881-306, 1636. t. 1 

« Tomer, H. W, "The Pbtstoesue geology 
south eeatrsl Siena Nevada with esped& fSiMBwe ■ * 
the often of Tomeite Valley, ” Oakfoenia Am ft 
pr, fedafft wlr W Aft-W, 
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Becognk&bl® organic remain* have Wn found by 
Wolcott 4 in o mull, isolated am of lower Cambrian 
rooks at the base of the Sierra west of Big Pine, w 
Inyo County, and provisional Triaasic forme from 
the roof pendant at Mineral King have been noted 
by Turner 4 Aa yet, no report of fossils from any 
part of the escarpment between Big Pine and Mono 
Lake baa been seen by the writer. For this reason, 
it may be of interest to reeord the recent finding of 
probable mid-Devonian fossils in crystalline limestone 
(marble) on the Sierra Nevada escarpment, about 28 
miles south of Mono Lake, by Mr W E Selbie, a 
prospector The writer has spent three summers m 
geologic field work m this region, part of which was 
done under the auspices of the California State Divi¬ 
sion of Mines, and supervised by Dr Olaf P Jenkins, 
chief geologist. On various occasions during the in¬ 
vestigation, Mr Selbie rendered valuable assistance 
He became interested in the progress of the work, and 
in the possibility of finding fossils in the older rocks 

A few months ago, Mr Selbie sent to the Geology 
Department at Cornell University, a package contain¬ 
ing two fossils, one a large cnnoid stem (4 inch in 
diameter), and the other a small brachiopod These 
remains are stated by bim to have been found in a 
bed of crystalline limestone, which outcrops on a 
mountain side a few hundred yards east of Laurel 
Creek, in southwestern Mono County They were 
examined at Cornell University by Professor G D 
Hams, who states that the age of the fossils is uncer¬ 
tain, but they somewhat resemble mid-Devoman forms 
The bxachiopod is thought to be near Letorhynchus 
•V * (») 

There can be little donbt that the Paleozoic rocks 
along the escarpment range m age from lower Cam¬ 
brian to Devonian Whether or not the whole of the 
Paleozoic section is represented remains uncertain It 
is hoped that future investigation will yield further 
data to confirm those now at hand, and to enable 
further conclusions to be made The finding of more 
fossils, over a wider area, would not only make it pos¬ 
sible to recognize the formations present, bnt would 
offer a valuable eheek on interpretations of geologic 
structures in the older rocks. 

Evans B Mato 

OourxUi Hmvasam 

MAKING DISORDERS OP SPEECH 

Bmiiiznra the need of a systematic international 
Ohtttlfioation of disorders of speech and voice, the 

V, *' American Society for the Study of Disorders of 
%meeh appointed a nomenclature committee three 

* Walcott, C Dq "Dower Cambrian Books in Eastern 
Ouftfaaaia," Amur. Jeer BeL, Ad set. voL 40, pp. 141- 

• * ‘i&Jm. _ 

*y, *TWHT) & W, ep. ML, p. 401, 


years ago to prepare such a elaaaifleation. The earn* 
mittee felt that apeh a dasofiestion ehonld not be 
pabliahed in entirety, however, until accurate defini¬ 
tions of every disorder of speech hated had bean 
approved by at least the leaders in the Add of speech 
correction. 

In order to give all workers in this new Add of 
science an opportunity to criticize the best definitions 
the committee were able to obtain, the committee has 
just published a tentative "Dictionary of TermaDeal¬ 
ing with Disorders of Speech,” and requests those 
interested to revise every definition which does not 
adequately describe a given disorder of speech aa 
they have actually known it, and to send the revision 
to the committee Only so can an accurate revised 
edition of this dictionary accompany the publication 
of the final international classification of disorders 
of speech and of voice Samuel D Bobbins 

SBCBETABY AND CHAIRMAN OT 
Nomenclature Committee 

A CURIOUS FISH STORY 

A quite eunous case of gastno erosion of a fish¬ 
hook that had been swallowed by a fish has come 
under my observation Many experienced fishermen 
tell me that they have seen nothing qmte like it At 
about eight o’elock in the evening of July 1, Profes¬ 
sor C E Hagie, of the History Department of West¬ 
ern State College, hooked a twelve-inch Loch Levon 
trout while fishing on the Gunnison River When this 
fish was cleaned it was discovered that it had at some 
previous time Bwallowed a No 2 Carlisle bait hook. 
The barb of this hook had penetrated the wall of the 
stomach and all of the curvature of the hook to a 
point on a level with the tip of the barb lay in the 
body cavity. The straight shank of the hook lay 
entirely in the stomach Outside of the stomach the 
hook was in good condition, inside the stomach it 
had been so eroded by the gastno action that hut a 
mere filament of the former metal was left 

An interesting question os to how long it may take 
for such erosion to be brought about presents itself 
Aooording to the best opinion that I oan get at the 
hands of expert fishermen of long standing, a twelve- 
inch trout, in the Gunnison River, takes about three 
yean to reach this suse. Trout are put into the nvar 
aa flngerHngs. They grow rapidly and, in a year, 
according to food conditions, reach a length of about 
seven inches. In another year they reach a length 
of from sight to ten inches. The third year they may 
reach a length of twelve inches. 

It would seem certain that the amount of erosion of 
the fi s hh ook in the stomach of the fish in question 
*o#Id Jteeoluds the possibility of its having bean 
'.during tba Bteeent fishing setae*, This 
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erosion may have been the result of about a year of 
gastne action It would also seem that such a hook 
would not have been broken from the leader by a 
trout only one year old, or one about seven inches in 
length, unless the fisherman had fastened it very care¬ 


lessly. A two-year-old trout might possibly do this 
during the course of a lusty battle with the angler 

G T. Hubs® 

Western State College or Colorado, 

Gunnison, Colorado 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE 


NEW ORLEANS MEETING, DECEMBER 98 , 
I 93 I-JANUARY 2 , I 93 S 

Excursions and Transportation 

The outdoor weather of the mild New Orleans win¬ 
ter will enable delegates and visitors to take full ad¬ 
vantage of the interesting trips sponsored by various 
sections and the general committee at the American 
Association for the Advancement of Science meeting, 
December 28 through January 2 , according to Dr 
Daniel S Elliott, chairman of the local committee on 
preparations 

The historic French Quaiter or Vieux Carre of 
New Orleans will receive special attention Most sec¬ 
tions, as well as the general committee, are planning 
to provide delegates with guides for convenient and 
informal sightseeing tours through this area The 
Vieux Carrd, the site of original white settlement m 
Louisiana, includes the dimensions of the first town 
built by the French under Bienville Its museum col¬ 
lection, antique stores and picturesque atmosphere, 
and architecture cause it to be a Mecca for visitors 
from all over the world Many buildings date back 
to the time of French and Spanish occupation Its 
people, French and Italian, belong to Europe rather 
than America 

Avery Island in New lbena Purish, the center of 
Louisiana’s extensive salt-mining industry, is the goal 
set for a special outing sponsored by the geological 
section Those participating m this excursion will 
leave New Orleans on the Southern Pacific Railway 
at 30* 40 p m , January 3, traveling in special Pull¬ 
man cars which will ho set out at New Iberia until 
7 30 A m , January 2 Immediately after breakfast 
the party will leave in bussos for the interesting 
localities in that vicinity, under the leadership of 
members of the local committee for Section E The 
salt domes and a wild life sanctuary which occupies a 
portion of the island will be visited on the morning 
of January 2 Sightseeing will include tnps into the 
mine shafts, which extend several hundred feet un¬ 
derground, giving a view of a wide variety of salt 
formations 

The Association of Commerce of the town of New 
lbena is extending its courtesies to visitors After 
the trip through the mining distnets there will be a 
dinner at a hotel m New lbena. Returning, the party 
YiH leave New lbena at 3:13 p« m*, and arrive in 


New Orleans at 7 35p u, January 2 This will give 
an opportunity to see a salt dome and mine and 
jungle gardens, as well as many of the interesting 
features in the “Teche country,” the land of Evan¬ 
geline The total cost for transportation, breakfast 
and luncheon will be approximately $10 80 for lower 
berth accommodations and $1010 for upper berth 
accommodations Reservation of space m this party 
should be made directly to Professor R A Stein- 
mayer, Tulane University, New Orleans, La As the 
party will be limited in number, it is strongly advised 
that all those who wish to join this party notify Pro¬ 
fessor Steirunayer at the earliest possible moment 

The engineering section will sponsor two excursions 
dealing with the general subject of flood control and 
its special application at New Orleans 

One afternoon will be gi\en to a short visit to the 
Mississippi River spillway at Bonnet Carr£, twenty- 
five miles northwest of the city This project, con¬ 
structed as a result of the flood season of 1927, is de¬ 
signed to divert excess high water from the Missis¬ 
sippi to Lake Poutclmrtram, to protect New Orleans. 

A tour of the city on another afternoon will take 
up in detail numerous features of interest to engi¬ 
neers Among these will be the extensive pumping 
system which is necessary for city drainage, and the 
reclamation work now in progress along the shore of 
Lake Pontchartrain 

Specific dates and arrangements for these two tnps 
are to be announced a little later through Professor 
W B Gregory, local representative for the engineer¬ 
ing section 

Two field excursions are scheduled under the spon¬ 
sorship of the local committee of the Ecological So¬ 
ciety of America One of these is to take place on 
Thursday, December 31, and the other on Fnday, 
January 1 

For each trip the party will leave the St Charles 
Hotel m special busses at 9 A h , to return about 6 
p. m. The outgoing trip will be via bndges over Pass 
Chef Menteur and Pass Rigolets The return will be 
by way of one of the longest bndges m the world, 
which crosses Lake Pontchartrain for five miles 

Representative examples of marsh, bayou and 
cypress swamp in Orleans and St. Tammany Parishes 
will be visited. 

The trip on Thursday will be attended Jargdy 1 jff 
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members of the Ecological Society Friday will be 
left open for the numbers of interested biologists and 
others who will probably be occupied with other ses¬ 
sions on the previous day. According to I)r E S 
Hathaway, of the local committee, it is possible that a 
half-day excursion may be arranged for the benefit of 
those who can not take a whole day from oilier mat¬ 
ters 

The local group of the Society of American For¬ 
esters will sponsor a somewhat detailed inspection of 
the forest industry at Bogalusa, La, on Thursday, 
December 31 The party will leave at 8 a m by auto¬ 
mobile At Bogalusa they will go through the experi¬ 
mental plant of the U S Forest Service and ex¬ 
amine large planted areas maintained by the Great 
Southern Lumber Company 

On these latter lands will be Bhown examples of 
natural reproduction of longleof pine, the effects of 
different methods of fire protection, the results ot 
yearly burnings and numerous other aspects of prac¬ 
tical forestry Of especial interest will be the brown- 
spot spraying plots, demonstrating preventative meas¬ 
ures taken against the brown-spot disease The mid¬ 
day meal will be taken at the Louisiana State 
University's Forestry School Camp 

A tour of points of interest in the New Orleans 
harbor on the excursion steamer Capitol is being pro¬ 
moted by the mathematicians Definite details in re¬ 
gard to this trip will be announced later, aecordmg to 
Dr H E Buchanan, local representative of this sec¬ 
tion 

But the trips formally arranged by various sections 
represent only a few of the opportunities to be af¬ 
forded visitors through arrangements for travel 
singly or in groups which are being worked out by 
the general committee 

By airplane or boat delegates will be able to visit 
Grand Isle, former rendezvous for the French pirates 
of the Gulf The tnp down the 110 miles of river 
which he between New Orleans and the sea will bo of 
interest because of the splendid woodland soenery and 
glimpses of the primitive life of the inhabitants 
Waters m this area provide some of the best } ear- 
round fishing m the world, while the forests are teem¬ 
ing with wild life—ducks, geese, snipe, doves, rabbits, 
squirrels, bear, deer—most of which will be in season 
at the time of the meeting. 

Sugar plantations during the interesting season of 
cane grinding will also be opened to visitors Ar¬ 
rangements have been made with the Godchaux Plan¬ 
tation at Reserve, La., and Southdown Plantation at 
Houma. 

The Evangeline country of the Teohe will also at¬ 
tract the visitors. Short trips by bus and automobile 
fo the towns ot these French-speaking descendants of 
' LoBjffeUow^ Acadians will be possible. 


One of the numerous historical sites on the out¬ 
skirts of New Orleans ib the Cholmette battlefield, 
scene of the battle of New Orleans, m the War of 
1812 It ib still possible to walk over the very ground 
on which General Andrew Jackson’s motley array of 
frontiersmen, French pirates, Negroes and Choctaw 
Indians turned bock the tide of British invasion 
These journeys are planned to be informative—and 
to be more—to give delegates a better appreciation of 
atmosphere and conditions, tacts and problems, in a 
land where French and American civilizations have 
impacted and fused 

The United Fruit Company will offer special post 
convention trips to Havana, Cuba One itinerary 
will call for a round trip, New Orleans to Hat ana and 
return, while another itinerary will be from New Or¬ 
leans to Havana and thence to New York Informa¬ 
tion concerning these trips is as follows 

Tan* No 1 

New Orleans to Havana and return to New Orleans— 
post convention trip—all expense included plan 
Loaie New Orleans ss Irtona Jan 2 nook 

Arrive Havana f< “ “ 4 am 

(Stop over Hotel Ritz or Bristol—room with private 
bath and meals included) 

Leave Havana ss Cartaffo Jan 10— 2 am 

Arrive New Orleans il ** ** 11 PM 

(Interesting auto trips, etc, can be arranged in 
Ha\ana at very moderate cost and will bo arranged 
for those members who desire that such trips be arranged 
for them) 

The fares for the nbo\e trip, which also include the hotel 
stop in Havana with meals, wall be 
Beds in cabins without private bath on steamer— 

$100 00 to $106 00 each person 
Beds in cabins with private bath on steamer— 

$116 00 each person 

Bods in suites with prn ate bath on steamer— 

$150 00 each person 

TaiP No 2 

New Orleans to Havana, thence Havana to New York 
Leave New Orleans ss Inona Jan 2 KOOK 

Arrive Havana “ M “ 4 am 

(Stop over Hotel Ritz or Bristol—room with private 
bath and meals Included) 

Leave Havana ss. Toloa Jan 71a M. 

Arrive New York “ “ 10 ah 

(Different auto trips, etc, can be arranged while in 
Havana at very low cost) 

The fares for the above trip, including hotel stay in 
Havana with meals, will be 
Beds in cabins without private bath on steamer— 

$135 00 to $143 00 each person 
Beds m cabins with private bath on steamer— 

$157.00 each person 

Beds in suites with private bath on steamer— 

$203.00 eadh person 
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Tbamsportation To akd From Nmw Ohueans 
A special section of the Piedmont Limited will 
leave Boston on Saturday, December 26, at 12 (Ml 
noon. This tram will be called the American Asso¬ 
ciation for the Advancement of Science Special, and 
passengers will be limited to scientists and their 
friends and relatives Eastern members of the ex¬ 
ecutive committee are expected to use this tram and 
to meet for informal discussion of association busi¬ 
ness. Extra cars are expected to be added at New 
York, Philadelphia, Washington, Greensboro and At¬ 
lanta. An itinerary showing roads, times of de¬ 
parture, etc, follows 


December 26 Lv Boston 
44 44 Lv New Haven 

“ “ Ar Washington 


NYNH&H 12 00 noon 
44 3 35 p M 

PBB 10 06 F M 


December 26 Lv New York 

44 “ Lv Trenton 

" “LvW Pkila 

4 * 4 ‘ Lv Baltimore 

44 4 4 Ar Washington 


PBlt 6 45 r u 

44 8 03 r M 

44 8 44 p M 

44 10 43 V H 

44 11 38 p M 


December 26 Lv Washington Sou Buy 
44 27 L\ Charlottesville 44 

44 44 Lv Greensboro 44 

4 4 4 4 Ar Atlanta 44 

44 28 Ar New Orleans LAN 


11 55 P M 
2 55 am 
7 80 a M 
4 OOP M 
7 20 AM 


It is hoped that western and central railroads will 
also arrange for special trains 

For many of those planning to attend the New Or¬ 
leans meeting of the association, from December 28, 
1931, to January 2, 1932, there will be a choice of 
two kinds of reduced railway fares (1) on the stand¬ 
ard certificate form and (2) short limit round trip 
winter excursion fares 

(1) Reduced railway rates, by the standard cer¬ 
tificate plan, have been granted by all the railway 
passenger associations in the United States and by 
the eastern lines of the Canadian Passenger Associa¬ 
tion, but a few companies, listed below, have not 
granted reduced rates. The round-trip fare by this 
plan is one and one-half tunes the regular one-way 
fare. 

Tickets to New Orleans by the standard certificate 
plan are to be purchased within tune limits as fol¬ 
lows. December 21 to 27, inclusive, for Canadian 
Eastern lines, Central lines and Trunk lines For 
New England lines, December 20 to 26, inclusive. 
For Southeastern lines, December 22 to 28, inclusive* 
For Western and Transcontinental lines the inclusive 
dates are December 18 to 24 from California, Decem¬ 
ber 19 to 25, from Arizona, British Columbia, Idaho, 
Montana, Nevada, Utah, Washington and Oregon 
(except vta California), December 17 to 24 from 
Oregon (wa California), December 20 to 26 from 
Hew Mexico, Wyoming and Colorado (except Julea- 


faurg); December 21 to 27 from Jhiesburg, <Wor*d•» 
and from Illinois, Iowa, Kansas, Manitoba, Mum* 
acts, Missouri, Nebraska, northern Michigan, North 
Dakota, South Dakota and Wisconsin. For the 
Southwestern lines the inclusive dates are December 
20 to 26 from Oklahoma and Texas and December 21 
to 27 from Arkansas, Kansas, Louisiana and Mi* 
soon; also Memphis, Tenn, and Natchez, Mis*. 

The following Southwestern lmeB do not offer re¬ 
duced fares on the certificate plan. Arkansas and 
Louisiana Missouri Railway, Fort Smith and Western 
Railroad, Graysoma, Nashville and Ashdown Rail¬ 
road, Missouri and North Arkansas Railway, Okla¬ 
homa City-Ada-Atoka Railway, Wichita Falls and 
Southern Railway, Kansas, Oklahoma and Gulf Rail¬ 
way, National Railways of Mexico and the Midland 
Valley Railway 

Persons residing in the regions of reduced rates 
(almost all the United States and Canada) should 
each purchase a first-class, full-fare, one way, 
through ticket to New Orleans, being sure to secure 
a certificate on “Standard Certificate Form,” reading 
for the “New Orleans meeting of the American Asso¬ 
ciation for the Advancement of Science and Asso¬ 
ciated Societies ” A receipt is not required and will 
not be useful 


Persons residing outside the regions of reduoed 
rates should each purchase a round-tnp ticket to the 
nearest station issuing through tickets to New Orleans 
and situated withm the region of reduced rates. On 
arrival at that station a one-way ticket to New Or¬ 
leans and a certificate, as directed in the preceding 
paragraph, should be secured 

Every one should register immediately upon ar¬ 
rival at New Orleans, at the registration offices for 
the meeting, in the Roosevelt Hotel. Be sure to fill 
m all blanks on the registration card and leave the 
card at the registration desk, where you will receive 
a numbered identification card, which will be re¬ 
ceipted for the registration fee paid. (See Registra¬ 
tion, below.) Then leave your railway certificate at 
the validation desk, being sure that the identification 
card (which you keep) is there marked to show that 
you have deposited a certificate. Your certificate 
will subsequently be endorsed by the association and 
then validated by the agent of the transportation com* 
pames Call for it later at the validation desk, when 
you left it, presenting your identification card. 

Invalidated certificates will not be honored for $he 
purchase of return tickets and unendorsed certificate* 
can not be validated Registration is therefore nee? / 
essary in order to have a railway certificate 


Each person registering is entitled to the validation 
of fate own certificate. 

For the return top, railway agents at New Q&tui 4 
wm honor property «*Ahm£ artI 
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Bhrti if pr es ett tad Bt Jetft thirty miantee More the 
•etedvlfed time of departure of the tram for which it 
& to he used Each person presenting an endorsed 
and validated certificate may purchase a continuous- 
passage, one-way, return ticket for one half of the 
regular fare, by the same route as that followed on 
the tnp to New Orleans. Certificates may he vali¬ 
dated from Deocmber 28, 1031, to January 1, 1932 
The last date on which return tickets may be pur¬ 
chased is January 5. 

(2) Short limit round-trip winter excursion rates 
are available from many points in the United States 
to destinations in Alabama, Florida, Louisiana and 
Mississippi, and also to Havana, Cuba. These rates 
have been granted for only certain days in November 
and December, 1931, and March and April, 1932 
During December, 1931, round-trip excursion tickets 
to New Orleans may be purchased on the following 


days ? 4, fi, 6, U, 12, 13, 18,19, 20, 25, 26 and 27. 
Tickets are limited to 16 days, including date of pur¬ 
chase and actual time required to return to starting- 
point The following is a comparison of the cost 
under the two plans of a round-tnp ticket (not in¬ 
cluding Pullman berth) from Washington, D C., to 
New Orleans 

Standard Certificate form (one and one half 
fares) — - - $60.30 

Short limit round-trip winter tourist rate 54.30 

It is advisable to get information from your local 
ticket agent about the excursion fares, since there are 
some points where they are not available The Can¬ 
adian eastern lines and the Transcontinental lines are 
among those that are not authorizing these fares 

Charles F Roos, 
Permanent Secretary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A METHOD OF SUPPLYING STUDENTS 
WITH NATURAL ENDAMOEBA HIS¬ 
TOLYTICA PROM CULTURES 1 
Instructors in protozoology are not always for¬ 
tunate enough to have an active ease of amoebic dysen¬ 
tery available for use in the classroom Cultures of 
Endamoeba histolytica are commonly used, but the 
amoebae in culture are much smaller* than those 
encountered in the amoebic stool It would seem 
deniable to he able at any tame to supply large 
amoebae and these should also contain red blood cells 
In the course of some experimental studies, irrele¬ 
vant to the present subject, it was found that the 
addition of gum ambus to produce a 01 per cent 
solution in the liquid portion of the ordinary Boeofc 
and Drbohlav medium* resulted in a marked increase 
in the sue and number of the amoebae usually pres¬ 
ent. Further investigation disclosed that the increase 
in rise was probably related to the bacteriostatic 
notion of the gum arabio As a matter of fact some 
of the bacteria commonly found in association with 
the amoebae in culture were not only inhibited but 
were killed by the use of gam arable in stronger 
percentages. The increase in use of the amoebae led 
On* competent observer to remark; "That is the near¬ 
est thing to tatelptfoa in the stool I have ever noted in 
CUltam.'* The amoebae, although increased in size, 


.1 From the laboratories of the Army Medics! School, 
Washington, D. CL 

ij, S. St John, American Journal of Tropical Modi* 
4fdHLA«U IMS. 

0, Boeck and J Drbohlav, Pros Natl Aeai 
Jftfr ns. A, Washington, IMS; Amr> /our Trap Eyy, 

ithftVNs F. l <MfcJMHcel Osips, U, A Army. 
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are somewhat slowed in action by the increased vis¬ 
cosity of the fluid. 

Usually the addition of red blood cells to cultures 
of Endamoeba histolytica results in the hemolysis of 
the calk very quiekly, with the result that if ike calls 
are ingested only shadows of the cells can be seen 
within the amoeba Furthermore, the amoebae, in 
my experience, seldom ingest ike red blood eeOa under 
these conditions In the course of certain immunologi¬ 
cal studies involving the amoebae, it was found that 
successful efforts to cause them to ingest red blood ’ 
cells resulted from ike use of the following tech¬ 
nique ■ 

Mix the medium well by rotating the culture tubes 
between the palms of the hands. Combine ike liquid 
portion of ten cultures so treated, place in 10 oc cen¬ 
trifuge tabes and centrifuge at 1,000 r.p.m. for ten 
minutes. Discard the supernatant liquid, combine the 
sediment, and add two to five ec of rabbit scram. 
Mix well with a pipette and add 01 ec of guinea-pig 
or rabbit red blood oells The latter are obtained by 
defibrination and oeotnfugalizatura. Again centrifuge 
at 1,000 r p.m, for ten minutes and place in ike water 
bath for two hours. At the end of this period many 
of the amoebae wiU be found to have ingested the 
cells; same will contain a large number, twenty or 
more cells may be found within them The prepara¬ 
tions made from sediment were found to be satisfac¬ 
tory up to at least six hours, after this tuqe the eeOa 
begin to hemolyse and the amoebae to disappear. 

Enlarged amoebae containing red blood edit, re¬ 
sulting from the technique described, yield vmy pretty 

q untamn s for dam wft and give stadenta « better 

* 
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idea of Endcmoeba htstolyt%ea, as found w infections, 
than is conveyed by the use of ordinary cultures of 
this parasite. 

J H St John 

A&ut Medical School, 

Washington, D C 

PHOTOGRAPHING ANIMALS 

The scientific photographer often has trouble get¬ 
ting animals m a suitable position Small animals 
are very active and will not stay long enough in a 
pose to be photographed successfully We tried out 
a method for quieting snakes and lizards and it gave 
good results 

The photographs were made at night with Eastman 


flash paper, and the animals remained still in spite of 
the flash. The animal to be photographed was placed 
under an inverted box for a minute or two until all 
signs of commotion bad ceased. The box was lifted 
quickly but smoothly, the flash-paper was ignited and 
the film was exposed This method was also tned w 
broad daylight with lizards, snakes and ratB, and gave 
good results with all the animals tned This simple 
method may be good when the animal has to be moved 
to certain surroundings and resents it Evidently the 
swift change from total darkness to a sudden glare 
leaves the animal dazed for a moment and gives time 
for the exposure. 

Aethub L Kahn 

Gao H Hanley 


SPECIAL ARTICLES 


ACCELERATED INFECTION IN EXPERI¬ 
MENTAL POLIOMYELITIS 
The 1031 epidemic of poliomyelitis will enable in¬ 
vestigators to study by experimental means, in mon¬ 
keys, many aspects of the disease, as well as the virus 
inducing it The establishment of strains of the 
human virus in monkeys is attended by initial difficul¬ 
ties which it is desirable to overcome. The experience 
of the post indicates that a proportion only of human 
strains can be implanted on the monkey Macacos 
rhesus is the species which has been commonly em¬ 
ployed for inoculation It has not infrequently hap¬ 
pened that after the first successful inoculation of 
monkeys with human spinal cord or medulla obtained 
from fatal oases of poliomyelitis, the succeeding in¬ 
oculation of the spinal cord of the affected monkey 
has faded to induce disease The reason for this dis¬ 
parity is not known. It is supposed that degenera¬ 
tion or virus metabolic products contained in the 
human cord act to make the onginaJly inoculated 
monkey more susceptible to infection 
A way has been found to increase the proportion of 
successful inoculations of affected human and monkey 
spinal cords and bram stems A number of years 
ago, Amoss and I observed that an attenuated strain 
of the monkey virus, unsuccessful on first inoculation, 
could be made to induce infection by repetition of the 
injection We have recently employed this method in 
implanting 1931 human strains of virus on Macacos 
rhesus monkeys The method consists in injecting m- 
traeerebrally and mtrapentoneally, under ether anes¬ 
thesia, 10 per cent suspensions of glyoerolated spinal 
cord. The suspensions should be free from bacteria 
as shown by aerobic plate tests In our experience 
thus far, symptoms have either not appeared at all 
xu from 7 to 10 days, or initial symptoms, slight w 
degree, have arisen and have failed to progress or 


have disappeared The effects, if any occurred, 
tended therefore to the production of the abortive 
form of experimental poliomyelitis 

Time was allowed to elapse in order to determine 
whether the symptoms would progress or recede As 
no increase occurred, reinoculation was resorted to 
with material from the same subjects as was em¬ 
ployed for the original injection Again the double— 
intracerebral and intrapentoneal—inoculations were 
made, using of course the opposite side of the bram 
The symptoms which were stationary or receding 
were rapidly augmented, and about three days after 
the second injection the symptoms became pro¬ 
nounced, progressing quickly to paralysis and pros¬ 
tration, as is the rule with infected monkeys 

Not only can the abortive be converted into the 
progressive paralytic disease by means of reinoculo- 
tion, but monkeys which develop no detectable symp¬ 
toms m 11 or 12 days have been successfully infected 
through the employment of a second injection The 
cntical period seems to be about three days after the 
second injection. Within this brief period an accel¬ 
erated reaction occurs. Whether the acceleration is 
due to virus alone, or m part to the alien (human) 
tissue elements, is not known. It may be merely a 
summation of virus effects, such as Amoss and I ob¬ 
served with monkey strains of virus The results as 
described are not invariable In one or two instances 
the accelerated effect either failed to arise or was 
delayed 

The tests to determine whether the reinoculation 
method suffices to establish durably in monkeys many 
strains of human poliomyelitis virus have yet to be 
completed It remains also to be seen whether highly 
potent virus strains adapted to monkeys can be read* 
lly secured in this manner 

The histological changes present in the spinal cord 
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and the basal and intervertebral ganglia of the rein- 
oculated animals are typical of experimental polio¬ 
myelitis 

Simon Flexner 

The Rockefeller Institute for 
Medical Research, 

New York, N Y. 


THE RING STRUCTURE OF ADENOSINE 

Adenosine is an adenine glycoside of d-nbose As 
in the case of other glycosides, this particular one 
may exist in two forms isomeno with regard to their 
ring structure 


H CjH^N* 

V 

H<k)H 

H(ioH 

H<!_ 

dlHjOH 


H 0.11,1*, 

V 

H<k)H 

HcloH 

lldlOH 
OH,- 


Fig I represents the furanoside and Fig II the 
pyranoside structure It has now been established 
that natural adenosine possesses the furanoside struc¬ 
ture. This information is important in connection 
with the theory of the structure of nucleic acids, of 
which a detailed discuss ion will be given elsewhere 

The structure was established through the complete 
mothylation of the nucleoside By hydrolysis of the 
methylated nucleoside a tnmethyl nbose differing 
from 2, 3, 4-tnmethyl nbose has been obtained and 
to the new sugar is attnbuted the furanose structure 
The points of difference are 

(1) The physical state at room temperature, the 
substance from the nucleoside being a liquid whereas 
2, 3, 4-tnmethyl nbose is crystalline 

(2) The optical rotation, that of the new substance 

26 

being [a]^ s= + 5L6° and that of the corresponding 
pyranose [a]^a-517°. 

P A Levbnh 
R Stuaht Tipson 


Tax Rockefeller Institute fob 
Medical Research, 

New York, N Y 


ALARIA MUSTELAE SP. NOV- A TREMA- 
TODE REQUIRING FOUR H08TS 
Air undescribed trematode of the superfamily, 
Strigeoidea, occurring in the intestines of wild minks 
and weasels of Michigan, is of particular interest 
beeauee it requires four hosts for (he completion of 
i, % life history and its hermaphroditic adult stage is 

- 

' vV V 


preceded by a senes of three larval stages, oercana, 
agamodistomum and metacarcana. 

The cereana resembles in many respects Cercarta 
maretanae Cort and Brooks, 1928, but differs from 
the latter in its smaller size, its simpler excretory 
system which consists of five flame cells m the body 
and two m the tail stem on each side, the spmation 
which is restncted to the anterior portion of the body, 
the possession of only a single row of spines around 
the opening of the acetabulum, and by the position 
of the four penetration glands, two on either side of 
the ventral sucker The further development of the 
cercana is much like that of C maretanae for it also 
penetrates frogs and tadpoles, m which it undergoes 
some growth and development It also retains many 
of its cereanal characters after entering its first ver¬ 
tebrate host so that it is similar to Agamodtstomum 
maretanae from which it can be distinguished, how¬ 
ever, by the same characters which differentiate the 
cercariae of the two species When these agamodis- 
tomes were fed to laboratory raised rats and miee, 
they underwent further growth and development be¬ 
coming fully developed metaoercanae of the diplo- 
stomulum type in the muscles. Similar metaoercanae 
were found as natural infections m the muscles and 
lungs of the mink and mccoon, and in the muscles 
of the white-footed doer-mouse 
Experimentally infected laboratory mice were fed 
to a parasite-free ferret, and ten days later full 
grown Alana were found m the intestines Meta- 
ccrcanae from lungs of minks when fed to dogs, cats 
and ferrets also developed into Alarm The worms 
raised experimentally in all these hosts agree in all 
characters including measurements with those found 
in the intestines of wild weasels and minks 
Experiments to get eercame to penetrate directly 
into mice were unsuccessful, proving that the stage 
occurring in frogs and tadpoles is an essential step 


in the life cycle of this parasite Alaria tnustel gf 
passes through the following stages and hosts in 
to complete its life history, sporocysts in from 
producing cercanae, which penetrate into. 
frogs in which they become agamodistomaJ^^ ^ 
eaten by a mammal, such as a mink, ract ^ Riding a 
become metaoercanae in the muscles £bstanee* It k 
cercanae grow to adult state when r or g*niam h-w 
mammal such as a mink, weasel, ^ 

in the intestines of which they or synthetic humic 
From the latter, miracidia batchy vegy well 

of infecting the snail. w mw, if, win 

Many metaoercanae m all are aware, ao 
were secured from lungs of ign ia favor of any 
to follow the development 


system and the reproduet eontuned ia V — mjfl 
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excretory system arises as an outgrowth from the 
primary excretory bladder, the branches of which 
secondarily anastomose to form the network of ves¬ 
sels and spaces characteristic of the adults of the 
superfarmly Stngeoidea All the organs of the re¬ 
productive system are completely formed in the 
metacerc&na but m a less mature state than in the 
adult. 

Alarta mustelae, sp nov characters of the genua 
Length 0 82-174 mm, fohaceons forebody one to two 
times length of the cylindrical hmdbodv, entirely cov¬ 
ered with retrorse spines Oral sucker terminal, 
average width and length 0 082 x 0 082 mm, slightly 
larger than acetabulum, but shorter than pharynx, 
which averages 0106x0 078 mm, ovary anterior to 
testes, averaging 0152 min in width, Mehlis 1 gland 
postero-lateral to an ten or testis, uterine eggs few, 
averaging 011 x 0 072 mm Cercana fork-tailed, 
pharyngeate, flame cell pattern 2[ (1 + 1 + 1) + 
(1 +1 + (2)) ], developing m slender unbranched 
sporocysts in the snail, Planorbula armtgera Aga- 
modistomum stage in frogs and tadpoles Mcta- 
eercanae of diplostomulum typo, in muscles and 
lungs of small frog-eating mammals 
Poche, 1925, split up the family Stngeidae Railhet, 
separating off the family Cyathocotyhdae with 
Cyatkoeotyle Muhling as the type genus It is here 
proposed to restnet the family Stngeidae stall fur¬ 
ther by removing all those forms not belonging within 
the subfamily Stngexnae RaillieL The genus Braun - 
•no Holder becomes the type of the family Brauntm- 
dae fam nov, which is characterized by the great 
reduction of the hmdbody, by the inclusion within the 
holdfast organ of all reproductive organs except ter¬ 
minal portions of genital ducts, and the possession of 
cirrus and cirrus-pouch The genus Alarta Schrank 
is the type of the family Alamdae Tubangui, 1922, 
which includes the subfamilies Alamnac Hall and 
Wigdor, and Polycotyhnae Monticelh The genus 
~2*istogamui Faust is removed from the superfamily 
succe&^oidea since it does not have a holdfast organ, 
spinal coiiq SC g several characters not found within the 
ago, Amoss t Stngeoidea These characters are those 
of the monkey i C h make the cleistogamous type of fer- 
could be made t^ative and the nonopereulate egg with 
injection W e h oendages The genus Cleistogamm 

implanting 1931 l n ft new fmmiy Cletstogamttdae with 
rhesus monkeys l\ y cUtstogamnnae Faust, 1927 No 
traoerebrally and regarding its relationship to 
thesia, 10 per cent su 

cord The suspensions,^^ o£ thls paraBltef lts 

as shown by aerobic 0 f the taxonomy of the 

thus far, symptoms havt e j sew ^ ere ^ 

in from 7 to 10 days, or * Nelly j Qqsma 
degree, have ansen and hi 


THE RELATION BETWEEN IRON, HUMIC 

ACID AND ORGANIC MATTER IN THE 
NUTRITION AND STIMULATION 
OF PLANT GROWTH 

This communication will report briefly an exten¬ 
sive investigation just concluded m which the ehena- 
eal substance contained in natural soil humic and, 
chiefly responsible for the marked stimulation of 
growth of various higher and lower plants, has been 
determined The growth studies have been conducted 
with the free-living aerobic soil bacterium Aeotobacter 
vtnelandit , and, although the findings apply strictly 
to this organism only, there are numerous reasons for 
believing them to apply quite generally to other or¬ 
ganisms, in qualitative respects, at least A wide 
variety of experimental conditions have been em¬ 
ployed with respect to method of growth, criteria of 
growth and stimulation, nature of medium, source and 
concentration of nitrogen, temperature, pH, duration 
of experiment and humic acid The results are being 
described in detail elsewhere, 1 but in view of their 
general implications and interest are being summar¬ 
ized here 

Both natural soil humic acids and synthetic humic 
acids have been employed The former were prepared 
by washing soil with N HC1 and then extracting with 
10 per cent KOH, the latter by boiling 20 per cent 
glucose in 35 per cent HC1 and then centrifuging and 
extracting with 10 per cent KOH Purification was 
accomplished in both cases by precipitating at pH 3, 
centrifuging, and redissolvmg at pH 75, the cycle 
being repeated five times in all It was possible to 
prepare, by minor variations in method and soil used, 
natural humic acids varying in iron content from 
0 06 to 14 per cent By adding Fe a (S0 4 ) 8 to the 
glucoae-HCl mixture during boiling, it was possible 
to prepare synthetic humic acids varying m iron con¬ 
tent from 0 03 to 4 4 per cent , other metals could be 
introduced similarly into the synthetic humic acids. 

It has been determined that natural humic acid in¬ 
creases growth primarily, if not entirely, by virtue of 
the tron it contains, the organic fraction is substan¬ 
tially inactive, and likewise other inorganic impurities. 
The following evidence supports this finding. 

(a) Natural humic acid may be substituted more 


i “The Chemical Nature of Humic Acid Growth Stimu¬ 
lation in Relation to Iron' 9 and “The Physiological 
Nature of Humic Acid Stimulation of Aaotebaeter 


Growth , 99 submitted for publication to Soil Brienoe. 
Those papers contain some seventy-five tables and figures 
of experimental data and represent several thousand ex¬ 
perimental cultures The relation of the present inves¬ 
tigation to previous similar ones will not be discussed 
here, beyond mentioning the following recent pertinent 
papers. Clark, Sonnes, 71, 269 (1930); Hopkins, Bot 
Go*, 69, 209 (1980), Olsen, Oornpt rend. Lab* Carls- 
bwg, 1% l (»M) [ IwMakl, Bioeh. &SM* OMO) { 
BbMHOMM wd Bhmato, IX fl. fttwfc 1,1$IflUu 


; tt4 A*hby, 4 m. Sot, 48,106 
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or lass satisfactorily by complex non-ionised iron com¬ 
bined with an organic acid, such as feme citrate, 
tartrate, oxalate, by inorganic ionic iron such as 
feme sulfate, metallic iron; and by synthetic humic 
acids containing considerable percentages of iron In 
any given experiment there may be a certain variabil¬ 
ity in response to the four different iron types, de¬ 
pending upon the particular nature of the experiment, 
and inevitable secondary differences between the types 
A statistical study of the mass of data available shows, 
however, that a given amount of soluble iron gives the 
same order of stimulation independently of whether 
the iron ts added as tn natural humic acid or as in 
any of tl* substitution compounds This statement is 
made with the provision that the experiments be 
allowed to proceed long enough to permit complete 
physiological consumption of the iron added, so as to 
avoid any limitation through induction period differ¬ 
ences as described below Iron stimulation may be 
observed often upon addition of as little as 0 01 
ppm. Fe The minimum concentration yielding ap¬ 
proximately optimum stimulation, however, is about 
0 5 ppm, under conditions where significant de¬ 
creases in the iron concentrations being studied do 
not occur during the penod of measurement As the 
iron is later consumed in growth, as a function of 
time, the minimum optimum concentration of initially 
added iron may shift to as high as 5 to 10 to 16 p p m, 
causing 5 to 20-fold increases in growth As a corol¬ 
lary to these quantitative relations, it may be stated 
that, as the percentage of iron contained m a com¬ 
pound increases, so stimulation increases, for any 
given concentration of natural or synthetic hunne 
amd, or organic acid, iron compound In considering 
inorganic iron it is important to observe that, al¬ 
though the last three types of compounds arc com¬ 
pletely soluble, inorganic iron is soluble m the major¬ 
ity of neutral media to the extent of only 0 01 to 0 05 
ppm 1 which is considerably below the minimum opti¬ 
mum concentration of about 0 5 p p m Owing to this 
solubility limitation inorganic iron will often yield, 
especially in exp inments of relatively short duration, 
less satisfactory stimulation than the other three 
types, when comparison is made upon the basis, not 
of soluble iron, but of total iron added to the medium 
(b) Natural humic amd was not substituted by 
humic acids prepared synthetically from glucose to 
contain no more than traces of iron; by iron-free syn- 
Ahriie acids containing various metals such as 
«i able to sifii, Mo and P; or by salts of such ele- 
funds toSq, Mn, Mo, Ni, Zn, Cr, Cu and Ag, at 
visitors, sereens&tions ranging from 0 01 to 50 p p m 
^Hants, pnntmksl humic amd and all compounds 
pia«eSf s^ftuting for it show an induction 
^& ramittco T l in terms of hours* before stimula- 
HmT 


(d) Humic acid does not act by increasing directly 
the availability of constituents normally added to, or 
present in, the medium, viz , glucose, oxygen, free or 
fixed nitrogen, carbon dioxide, Ca, Mg, Na, K, Fe* 
P0 4 , Cl, S0 4 , HCO a , or by deactivating toxic meta¬ 
bolic products, or by affecting the surface tension, 
viscosity, potential differences between culture me¬ 
dium and organism, or oxidation-reduction potential 
of the medium 

(e) Under conditions where humic acid exerted no 
stimulative effect the iron substitution compounds like¬ 
wise exerted no effect, even though other chemical sub¬ 
stances and physiological conditions could at the same 
time increase the growth considerably 

The only observed inherent difference between vari¬ 
ous types of iron compounds obtains with respect to 
the physiological induction period. In the case of 
Azotobacter, natural and synthetic humic acids ordi¬ 
narily commence to exert stimulation 3 to 8 hours 
after addition, organic acid iron compounds after 8 
to 15 hours, and inorganic iron compounds after 15 
to 30 hours Natural and synthetic humic amds are 
to be classed, therefore, as stimulants which provide 
iron for growth and nutrition in a form more highly 
available than that generally supplied m media They 
are more highly available than organic acid iron com¬ 
pounds by virtue of induction penod differences, than 
inorganic iron by virtue of both induction period dif¬ 
ferences and solubility relations They may also be 
classed as nutrients, since, as pointed out above, when 
time is not a limiting factor, the same quantitative 
order of stimulation is obtained independently of iron 
compound type Humic acids are not plant vitamins 
or any other constituents classifiable as essential to 
growth or nutrition, since they may be replaced by 
other substances containing iron 

It is realized that various humic acids, prepared 
from various soils or sugars and metals under various 
conditions might, contrary to our findings with Asoto- 
bacter, occasionally exert stimulation from vanous 
causes in addition to that of contained iron, c g f from 
contained aluminum, silica, phosphate, etc., by adding 
a protective agent against poisons, by increasing the 
availability of medium constituents, or by adding a 
specific, stimulating, purely organic substance. It is 
conceivable, for instance, that some organism being 
studied might possess a special requirement for, say 
aluminum, in which ease a natural or synthetic humic 
acid containing aluminum impurity might very well 
act by virtue of supplying aluminum, instead of, or in 
addition to, iron. So far as we are aware, no com¬ 
prehensive^ critical data obtain in favor of any of 
these suggested causes. 

On the other band, iron contained m humio amd 
may promote other proceeds besides growth* Many 
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biological processes, such as respiration, nitrification, 
catalase activity, etc, probably require iron We have 
recently determined that apart from its essential func¬ 
tion in both the growth and respiration of Azoto- 
bacter, iron is also essential in the chemical mechanism 
of nitrogen fixation by this organism Under certain 
conditions of relative iron starvation, natural or syn¬ 
thetic iron-containing humic acids may supply this 
iron, replacing the more customarily supplied in¬ 
organic or organic iron compounds In this sense the 
humic acids may be said to influence directly the 
mechanism of fixation Under ordinary conditions, 
humic acids have no such direct influence, but exert 
the same quantitative stimulation whether the organ¬ 
isms are grown in free or in various forms of fixed 
nitrogen 

In conclusion, a few of the implications of these 
findings, apart from their relation to respiration, 
growth, and nitrogen fixation by Azotobacter, may be 
mentioned There are undoubtedly fifty or more dif¬ 
ferent plant and animal growth stimulators described 
in the literature, such os bios, yeast water, plant ex¬ 
tracts of various kinds, organic extracts, peat extracts, 
soil extracts, auximones, egg albumen, egg extract, 
Rbizopm, vitamin B and possibly other vitamins, in 
which the chemical reason for stimulation is m prac¬ 
tically no aase known Humic acid is thus probably 
one of the few growth promoters of which the chem¬ 
ical constitution of the active constituent has been 
definitely determined It is possible that many, per¬ 
haps the majority, of the promoters consist substan¬ 
tially of iron bound in an organic, highly available 
form, since their action appears to be very similar to 
that of humic acid, indeed, it may be suggested that 
the real problem in connection with the chemieal na¬ 
ture of the active fraction of these promoters would 
perhaps more often be to show that they do not func¬ 
tion chiefly because of contained iron Many media, 
legume nodule bacteria media, stock culture 
media, are made up to contain yeast water, plant 
extracts, egg extract, or bios, of complicated and rela¬ 
tively unknown general composition, the use of humic 
acids, particularly synthetic ones, would perhaps yt ten 
provide desirable substitutes m some degree avoiding 
this objectionable feature It is probable, for in¬ 
stance, that the recent yeast-growth stimulant pre¬ 
pared by Fulmer, Williams, and Werkman 2 in the 
sterilisation of synthetic yeast medium at elevated 
temperatures is similar to our synthetic humic acids, 
the iron being derived from the probable I ppm, iron 
impurity contained m the 5 per cent sucrose em¬ 
ployed 

It is possible that iron added as humic acid to water 
cultures of higher green plants would upon occasion 

* J* HaoU, 51, 299,1931 


be superior to most of the forms of mm now em¬ 
ployed, especially in the matter of requiring much less 
frequent addition. Whereas inorganic mm compounds 
tend in general to precipitate as the pH is increased, 
the converse obtains with respect to humic acid, above 
pH 4 Even compounds like feme citrate precipitate 
in neutral solutions, upon long standing, whereas 
properly prepared humic acids remain soluble indefi¬ 
nitely Many higher plants grown in water cultures 
must be maintained under relatively acid conditions, 
in order to derive sufficient iron from the forms 
usually supplied, the use of humic acid might permit 
satisfactory or improved growth under substantially 
neutral or alkaline conditions. 

The nutritional value of humus and soil organic 
matter in agricultural cropping is recognized gener¬ 
ally, being ascribed, however, chiefly to indirect effects 
upon soil moisture, texture, aeration, etc How far 
the nutritional value is directly referable to rendering 
iron more available, particularly in soils in which the 
inorganic iron solubility is low, is an important prob¬ 
lem of agricultural science which would appear to be 
m some measure enlarged by the present investiga¬ 
tions It is our hope, in view of the fact that the 
latter have been concerned solely with Azotobacter, 
that the general problem of the influence of natural 
and synthetic humic acids upon the growth and nu¬ 
trition of higher plants under field and water culture 
conditions will receive the attention of plant physiolo¬ 
gists equipped to deal with the question 

Dean Burk 
Hans Lineweavbr* 

C Kenneth HoR tf 
F E Allison 

Fertilizes and Fixed Nitrogen Investi 
cations Unit, Bureau or Chemistry 
and Soils, United States Depart¬ 
ment or Agriculture, 

Washington, D C. 
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Thirty-four scientific societies and the fifteen sec¬ 
tions of the Amencan Association will hold scientific 
sessions in New Orleans m convocation week This 
is the second New Orleans meeting, the first being 
held in December, 1905 

Tulane University and the Convention Bureau of 
the New Orleans Chamber ot Commerce have united 
in preparations for the meeting this year These have 
been able to secure financial backing in the raising of 
local funds to meet such expenses os lanterns and 
operators, screens, shutters, blackboards, clerks and 
attendants, printing of the general program, rent on 
meeting places, and other general expenses of the 
local committee Tulane University will give the gen¬ 


eral reception and furnish certain clerical help The 
city council of New Orleans has graciously appro¬ 
priated funds to pay the rent on the splendid new 
Municipal Auditorium so that it will be available for 
evening lectures, scientific exhibits and certain joint 
sessions and symposia 

Some of the scientific sessions will be held in the 
hotels, the Municipal Auditorium and the Tulane 
Medical School, which are down-town, but most of 
them will be held at Tulane University, which is about 
four miles up-town from this group A short article 
giving hotel assignments of societies and some inter¬ 
esting material concerning the host institution, Tulane 
University, appeared in Bomtm tor October 23 
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Thu second New Orleans meeting will be the 
eighty-ninth of the American Association and the 
annual meeting for the association year 1031-32, 
which began October first. Meetings of the execu¬ 
tive committee and council will occur during the 
meeting week Fifteen vice-presidents and numerous 
other officers of the association will be elected at this 
tune 

The general program of the meeting, published 
under the auspices of the association, will be avail¬ 
able on Monday at 9 00 A u and throughout the 
week at the association’s registration office m the 
Venetian room of the Hotel Roosevelt This book 
will be supplied free to all who register and may be 
purchased by others Any person who does not at¬ 
tend the meeting may have a free copy of the pro¬ 
gram sent by mail if a request is addressed to the 
permanent secretary’s office, Smithsonian Institution 
Building, Washington, DC It is usually not feasi¬ 
ble to mail these programs until about January 10 

Numerous conducted excursions to the histoncal 
Vieux Carre, the famous French restaurants, the 
Cabildo and other points of interest will make the 
New Orleans meeting unique (See Science, Novem¬ 
ber 20, 1931) Many families throughout the United 
States have signified their intention of spending the 
Christmas holidays in the pleasant, balmy climate of 
this Southern city Because of this expressed desire 
of its members the association has been able to ar¬ 
range with the railroads to sell convention tickets as 
early as December 20 from some points of the United 
States Pre-Christmas selling dates have been secured 
for all points of the United Stales It is hoped that 
many will take advantage of this opportunity to see 
New Orleans at a time when its climate is most de¬ 
lightful 

The American Association has arranged with the 
railway organizations for reduced railway rates at 
fare and a half for the round tnp on the usual cer¬ 
tificate plan Any one may take advantage of these 
rates by securing a certificate for the A A A S meet¬ 
ing when purchasing his ticket to New Orleans 
These will be on sale early enough to allow most 
members to spend Christmas in New Orleans if they 
so desire Any one purchasing a ticket should be 
sure to secure a certificate for the New Orleans meet¬ 
ing of the American Asioctatton for the Advancement 
of Science and bnng the certificate with him to the 
A A A S registration office There will also be avail¬ 
able short-limit winter tourist excursion fares (See 
Science for November 20) Many societies will main¬ 
tain their own registration offices, but railway cer¬ 
tificates can he validated only at the A A. A S regis¬ 
tration office in the Hotel Roosevelt The association 
regularly charges a registration fee of $1 to its mem¬ 
bers and $2 to others. This fee is used to pay a 


small part of the cost of a meeting. The registration 
office will open on Monday morning, December 28, at 
9 o’clock and will remain in operation throughout the 
week, hours from 9 to 6. 

The second New Orleans meeting will be held under 
the presidency of Dr Franz Boas, of Columbia Uni¬ 
versity Dr Boas is known throughout the world for 
Jus many valuable contributions to anthropology. Dr 
Boas will deliver an address and lead an important 
symposium on "Growth” at a joint session of Sec¬ 
tions H (Anthropology), K (Social and Economic 
Sciences), and N (Medical Sciences) The retiring 
president this year is Dr. Thomas Hunt Morgan, of 
the California Institute of Technology Dr Morgan’s 
contributions to zoology have been monumental He 
will deliver the first of a senes ot five lectures at the 
opening general session on Monday evening, Decem¬ 
ber 28, in the Municipal Auditonum 

The Sigma Xj lecture will be given at a general 
session on Tuesday evening at the same auditonum. 
The Icctuie will be by Dr C F Hirahfeid, of the 
Detroit Edison Company 

Other general lectures will be given at the Muni¬ 
cipal Auditonum on Wednesday, Thursday and Fn- 
day evenings by preeminent scientists. On Wednes¬ 
day evening Dr Richard Strong, of Harvard Univer¬ 
sity, will deliver an address on some topic in tropical 
medicine. Professor Floyd Nagler, of the University 
of Iowa, will deliver the Thursday evening address 
on the general subject of “Engineering Problems of 
the Mississippi River” Professor Irving Fisher, of 
Tale University, will deliver the concluding lecture 
of the senes on Fnday evening on the topic, “First 
Principles of Booms and Depressions ” 

The annual Josiah Willard Gibbs lecture, arranged 
by the Amencau Mathematical Society, will be given 
at a general session on Tuesday afternoon. The leo- , 
turcr, Dr. P. W Bridgman, of Harvard University; ' 
will speak on the topic “Statistical Mechanics and the 
Second Law of Thermodynamics.” 

Preliminary information indicates that there will 
be an unusually large number of joint sessions and 
symposia at New Orleans. Arrangements have al¬ 
ready been made for at least twenty such sessions A 
general session is being planned on the various aspect* 
of aquaculture, the growing of plants and animals m 
water The Committee of One Hundred on Scientific 
Research is planning to hold a session on “Scientific 
Research.” 

The New Orleans reception will be held on Monday 
evening following the opening evening lecture of the 
retiring president, Dr T E Morgan, Admission to , 
the reception will be by card obtained at the registra¬ 
tion desk in the Roosevelt Hotel 

The regular exhibition of apparatus, 
duets useful in science teaching or research by oogL-" 



mercial homes will be held in the Venetian room of 
the Hotel Boowvelt Those contemplating the pur* 
chase of auch items can veil afford to go to New Or¬ 
leans just to visit this exhibit* An early sell-out of 
space indicates an unusually complete exhibit 
It is expected that the scientific exhibition of re¬ 
search methods and achievements of research which 
was so successful at Cleveland will be greatly en¬ 
larged Several scientific institutions have already 
signified their desire to place scientific exhibits in the 
general scientific exhibition, which will be held in the 
Municipal Auditorium Exhibit space, power and 
power outlets, booths, tables, and so forth, will l>e fur¬ 
nished free to research exhibitors Scientists who are 
doing research which can be exhibited are invited lo 
write at once to Dr F C Brown, the chairman of 
the Scientific Exhibits Committee of the association 
m care of the permanent secretary 

IMPORTANT NOTICES FOR THOSE PLANNING 
TO ATTEND 

Those who plan to attend this meeting should en¬ 
gage hotel rooms at once, addressing the hotels 
Whether the room desired is to be occupied by one ot 
two persons should be stated, also the approximate 
price which the applicant wishes to pay and the date 
on which the room is to be occupied If the sort of 
room requested is not available for the given date, the 
hotel management will refer the request to the New 
Orleans Convention Bureau, which will tentatively 
assign a suitable room m another hotel, informing 
the applicant by letter If the applicant does not 
wish to accept the assignment thus given, he should 
inform the convention bureau, which will do its ut¬ 
most to comply with his wishes Approved hotels aro 
the following Roosevelt (general headquarters), St 
Charles, Monteleone, Jung, Marberc, De Soto, Bien¬ 
ville, La Salle, Chalmette, Lafayette, and Ponchar- 
train Apartment Hotel All these hotels are dose to¬ 
gether and convenient to the Municipal Auditorium 
and the Tulane Medical School An article giving 
more complete information in regard to hotels ap¬ 
peared in Science for October 23 
When purchasing your railway ticket to New Or¬ 
leans, be sure to secure a certificate for the Ne\t 
Orleans meeting of the American Association for the 
Advancement of Science, and bring the certificate 
with you to the registration offices for the meeting 

THE AMERICAN ASSOCIATION PRESS 
SERVICE 

(By Austin S. €lark) 

'•Deep appreciation of and gratitude for the m- 
fmasingly cordial spirit of cooperation toward the 
Pl’fcis Service on the part of the members of the 


association is the outstanding emotion that arises in 
the mind of the director of the Press Service as the 
tuna for the New Orleans meeting draws near And 
the keenness of this emotion is intensified by the 
knowledge that the top-sergeant attitude of the di¬ 
rector must to many be obnoxious This attitude— 
in reality quite foreign to his nature—is necessitated 
by the duties and responsibilities of his position* So 
instead of apologizing for it, he begs that the mem¬ 
bers will be so indulgent as to continue to regard him 
as an involuntary, though persistent, sinner* 

The Press Service of the American Association for 
the Advancement ot Science provides the representa¬ 
tives of the press with material from which they are 
enabled to prepare readable, accurate and timely 
items of scientific news It brings scientific workers 
and the repiesentatives of the press together so that 
they may assist each other in placing before the 
American public a true story of the progressive ad¬ 
vance of science in this country 

In connection with the New Orleans meeting, as has 
been the case with previous meetings, the manu¬ 
scripts and abstracts received from those who are 
to present papers will be made available to the press 
representatives as soon as they are received, in order 
that they may have ample time in which to go over 
them and study them Tbo earlier a paper is re¬ 
ceived the more time there is for studying it This 
insures accuracy in the subsequent presentation of 
the subject-matter 

So all who are to present papers at New Orleans 
are requested to send, as soon as possible, two cop¬ 
ies of their manuscripts, each accompanied by an ab¬ 
stract, to the A A AS Press Service, Smithsonian 
Institution Building, Washington, D C A single 
copy will not suffice, and both copies are to be sent 
to the same address 

The manuscripts sent to the Press Service of the 
association are not for publication as such They 
are solely for the use of press representatives in the 
preparation of news items or features They are 
regarded as confidential, and no one, except for 
properly accredited press representatives and mem¬ 
bers of the Association's Prize Committee, is allowed 
access to them. 

No news Btory is released for publication m the 
press before the date on which the paper is read, no 
matter how long in advance it may have been pre¬ 
pared* 

So far as possible the Press Service endeavors to 
supply the press with such additional information 
as will be advantageous in the proper presentation 
of a news item, and it also aids them in securing 
interviews with authors when such interview? are 
requested. 
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All manuscripts intended for use in connection with 
the New Orleans meeting should reach Washington 
not later than December 20 and if possible before 
December 15 Manuscripts arriving late may not 
receive attention The best science stories are wntten 
long beiore the meeting opens, when the writers have 
ample time ior consultation and study in their prep¬ 
aration 

Both manuscripts and abstracts should be wntten 
in the simplest possible language, m such a way aa 
to be readily understood by any educated person with 
no detailed knowledge of the subject treated 
Especially should the broader aspects of the subject 
be presented, and its possible bearing on work m 
other lines and on thought in general 

The director of the Press Service is ready at all 
times to answer questions concerning the work of the 
service and to aid authors so far as is possible But 
it must be remembered that for about two weeks be¬ 
fore the meeting begins he is extremely busy, and it 
is quite impossible for him to do justice to all com¬ 
munications 

The press is by far the most important medium for 
the dissemination of scientific knowledge among the 
people as a whole Realizing their responsibilities 
both toward the public and toward science, the press 
maintains a special corps of science writers whose 
duty it is to insure the proper presentation of scien¬ 
tific news and items Consequently it has now be¬ 
come a dut> of scientific men to do their part and 
to assist the press, to the end that their findings may 
be clearly and accurately set before the public 

Tins AMERICAN ASSOCIATION PRIZE 

The ninth annual award of the American Associa¬ 
tion prize, of one thousand dollars, will be made to 
the author of a noteworthy paper at New Orleans 
Through the generosity of a member who prefers to 
remain anonymous, eight of these prizes have thus 
far been awarded In making the award no attempt 
will be made to select the “best” paper presented, for 
useful comparisons are not possible in different fields 
of science, the intention is simply that the prize shall 
be awarded to the author of some notable contribu¬ 
tion presented at New Orleans It is not necessary 
that the author be a member of the association All 
papers appearing in the General Program are auto¬ 
matically eligible, excepting certain invited papers 
on general programs and presidential and vice-presi¬ 
dential addresses, which are not eligible The donor 
of the pnze desires to aid younger authors bj means 
of the pnze rather than to honor older men 

The secretary m charge of each scientific program 
will be expected to present one or more nominations 
for consideration by the pnze committee. There is 
to be no open competition and no submitting of papers 


for the pnze It is supposed, however, that manu¬ 
scripts of papers that may possibly be considered by 
the committee on pnze award will all be in the hands 
of the Press Service, through the arrangements de¬ 
scribed above Secretaries should examine the manu¬ 
scripts that have been received by the Press Service, 
which will have offices near the registration desks 
Nominations are to be in wnting, signed by the sec¬ 
retary who sends them, and they are to be addressed 
to the Committee on Award, care of Mr Sam Wood- 
ley, at the registration offices, or else they may be 
sent to Mr W oodley in the Hotel Roosevelt 
The permanent secretaiv and the other general 
officers of the association have nothing at all to do 
with the award, nor can they be in position to give 
out any information concerning the nominations until 
after the award has been officially announced The 
proceedings of the committee on prize award are to be 
strictly confidential 

A list of the names of those to whom the associa¬ 
tion prize has been awarded is shown below, together 
with the topics dealt with in the w inning papers 

(1) The Cincinnati award, January, 1924 L E Dick¬ 

son, for contributions to the theory of numbers 

(2) The Washington award, January, 1925 Divided 

equally between Dr Edwm 1* llubble, for con¬ 
tributions on spiral nebulae, and Dr L It Cleve¬ 
land, for contributions on tho physiology of 
termites and their intestinal protozoa 

(3) The Kansas City award, January, 1926 Dr Day- 

ton C Miller, for contributions on the ether-drift 
experiment 

(4) Tho Philadelphia award, January, 1927 Dr George 

D Birkhoff, for mathematical criticism of some 
physical theorios 

(5) The Nashville award, January, 1928 II J Muller, 

for contributions on the influence of x rays on 
genes and chromosomes 

(6) The New York award, January, 1929 Oliver 

Kamra, for contributions on the hormones of the 
pituitary gland 

(7) Tho Dos Monies award, January, 1930 A J 

Dempster, for contributions on the reflection of 
protons from a calcite crystal 

(8) Tho Cleveland award, January, 1931 M A Tuve, 

L R llafst&d and O Dahl, for contributions on 
tho production of beta rays and gamma rays by 
means of high voltage vacuum tubes 

SCIENTIFIC SESSIONS OF SECTIONS AND 
SOCIETIES 

Note —Names of organizations are arranged in the 
order of association sections. Each affiliated society 
has one or two representatives in the association coun¬ 
cil, as indicated by one or two asterisks before the 
( society name A cross before a name indicates that 
the society is associated but not affiliated. The vide- 
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president, retiring vice-president and secretary are 
named for each association section, the president and 
secretary are named for each society, and the coun¬ 
cil representatives for the affiliated societies Dates 
of meetings are to be read as inclusive 
Hotel headquarters of societies have been announced 
in an article entitled “The Host Institution and Hotel 
Headquarters/' which appeared in Scikncb for Oc¬ 
tober 23 For more complete information the Gen¬ 
eral Program of the meeting, which will be available 
at the registration desk on Monday morning, Decem¬ 
ber 28, should be consulted 

A Mathematics 

A-l-flection A of the Association December 28- 

31 

Vice president, K It Hedrick, retiring i uc 
president, G A Bliss, secretary, C N 
Moore 

A-2—*‘American Mathematical Society December 
28-30 

President, L P Eisenhart, secretary, It G 
D Bichardson, council representatives, 
Louis Ingold and Mark II Ingraham 

A-3—“Mathematical Association of America De 
comber 31 

President, K T Boll, secretary, W D 
Cairns, council representatives, W D 
Cairns and Dunham Jackson 

On Tuesday morning, December 2D, there will lie 
a joint meeting of the American Mathematical So¬ 
ciety, the American Physical Society, Section A and 
Section B, at which Professor G D Birkhoff, of 
Harvard University, and Dr W F G Swann, of 
Franklin Institute, will speak at the joint request 
of the various organisations concerned On Tuesday 
afternoon there will be a joint session of the Ameri¬ 
can Physical Society, the American Mathematical So¬ 
ciety, the Mathematical Association of America and 
Section A of the A A A S, at which the retiring vice- 
president for Section A, Professor G A Bliss, of the 
University of Chicago, will deliver an address on “The 
Calculus of Variations of the Quantum Theory” 
Later, on Tuesday afternoon, the ninth annual Josiah 
Willard Gibbs lecture, under the auspices of the 
American Mathematical Society and the American 
Association, will be delivered by Professor P W 
Bndgman, of Harvard University On Thursday 
morning there will be a joint meeting of the Ameri¬ 
can Mathematical Society, the Mathematical Associa¬ 
tion of America and Section A, at which the retiring 
president of the first-named organization, Professor 
E. R Hedrick, of the University of California at Los 
Angeles, will deliver an address, as will also a repre¬ 
sentative of the Mathematical Association On Mon¬ 
day and Wednesday mornings and Monday afternoon 


there will be sessions of the American Mathematical 
Society for the presentation of research contributions 
On Thursday afternoon there will be a session of the 
Mathematical Association of America for the presen¬ 
tation of a number of invited papers On Thursday 
afternoon, cither before or after the meeting of the 
Mathematical Association, Section A will join with 
Section K for an address by Dr E B Wilson on 
certain mathematical phases of growth analysis 
Wednesday afternoon is being reserved for an ex» 
eursion, and an informal dinner for the mathematics 
group is scheduled for Wednesday evening, A joint 
dinner of the mathematical organizations will be held 
on Wednesday evening, at 6 30, at the Patio, which 
is one of the famed New Orleans restaurants This 
dinner will follow a conducted tour of the Vieux 
Carr6 

B Physics 

B-l-Section B of the Association December 30 

Vice president, Bergen Davis, retiring vice- 
president, F K Bichtmyer, secretary , 
A L Hughes 

B-2—“American Physical Society December 29-30 
President, W F G Swann, secretary, W L 
flevennglmus, council representatives, W 
L Seven ugh au b and W F G Swann 

B-3-‘Ament an Meteorological Society December 

28-30 

President, John Patterson, secretary, Charles 
F Brooks, council representative, W J. 
Humphreys, 

B-4—“American Association of Physics Teachers 
December 31 

President, H L Dodge, secretary, William 
S Webb 

Section B will bold joint meetings with the Ameri¬ 
can Physical Society and the American Meteorologi¬ 
cal Society The section has arranged to have two 
addressee (1) that of the retiring vice-president, 
Professor F, K Bichtmyer, on “The Romance of the 
Next Decimal Place,” and (2) that of Dr, H H. Kim¬ 
ball, of the Weather Bureau, on “Solar Radiation as 
a Meteorological Factor ” At meetings of the Ameri¬ 
can Meteorological Society there will be discussions 
of the “Airways Weather Service” and “Storm Tides 
and Coastal Currents Developed by Tropical Cy¬ 
clones” Dr W F. G Swann, president of the 
American Physical Society, will deliver an address 
before it A symposium on certain topics in mathe¬ 
matics of interest to physicists is being arranged in 
conjunction with Section A (See Section A,) There 
will be a joint session of Sections B and E, the 
American Physical Society and the Society of Petro¬ 
leum Geophysicists for invited papers on geophysics. 
There will also be the regular program of ten-minute 
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contributed papers extending over three half days. 
There will he conducted tours through the Vieux 
Carrd and to other points of interest 

The program of the American Association of Phys¬ 
ics Teachers will consist of a session devoted to in¬ 
vited papers dealing with various phases of the most 
recent developments m the teaching of physics and 
a demonstration of apparatus having special teach¬ 
ing \alue Dr Harvey B Lemon will deliver an ad¬ 
dress on “The New Physical Sciences Program at the 
University of Chicago ” 

C Chemistry 

0-1—Section C of the Association December 29 

Vice president , Charles Albert Browne, retiring 
vice president, James F Norris, secretary, 
R. R Renshaw 

It is planned that Section C will hold at least two 
sessions at the New Orleans meeting One of these 
will deal with the importance of some of the minor 
constituents of the atmosphere as related to their 
chemical and biological significance and to the prob¬ 
lems of atmospheric pollution 

It is hoped that another meeting will be held 
jointly with the New Orleans section of the American 
Chemical Society, in which recent developments of the 
leading chemical industries in the South will be dis¬ 
cussed 

D Astronomy 

D-l—Section D of the Association December 29 

Vice president, Joseph H Moore; retiring vice 
president, D W Morehouse, secretary, 
Philip Fox 

See announcement of Section L 

E Geology and Geography 

E-l—Section E of the Association December 30- 
January 2 

Vice president, Douglas W Johnson, retiring 
vice president, Edson 8 Bastln, secretary, 
Kirtley F Mather 

E-2—Society of Petroleum Geophysicists Decern 
bor 30 

President, Donald C Barton 

A regional committee under the chairmanship of 
Professor R A Stemmayer, of Tulane University, 
has been organized and a symposium on the “Geology 
of the Gulf Coastal Prairies” is planned for the Fri¬ 
day afternoon meeting The address of Professor 
Edson D Bastin, of the University of Chicago, re¬ 
tiring vice-president of the section, will be delivered 
at the afternoon meeting The annual dinner for 
geologists and geographers will be held on Friday 
evening Saturday, January 2, will be devoted to a 
field tnp to the salt domes and mines of the Teehe 
country Those taking the trip will board a Pullman 


in New Orleans, after the dinner on Friday evening, 
for New Iberia, Louisiana, and may return to New 
Orleans Saturday evening Those interested in the 
field tnp should communicate directly with Professor 
Stemmayer at the earliest opportunity. Section E 
will join with the members of the Amencan Physical 
Society and other organizations in a joint session for 
the presentation of papers dealing with geophysics on 
Wednesday, December 30, and arrangements will be 
made for short field excursions on Thursday, De¬ 
cember 31 Arrangements have been made for special 
diverse-routo fares on the round-tnp identification 
plan, which will make it possible for geologists to 
purchase tickets from their homes direct to Tulsa, 
Oklahoma, for the meeting of the Geological Society 
of America and the Amencan Association of Petrol¬ 
eum Geologists at that place, from December 28 to 31, 
and return via New Orleans, stopping there for the 
meetings of Section E on January 1 and 2 

F Zoological Sciences 

F~1-Section F of the Association December 28- 

January 2 

Ft or president, Robert W Hegner, retiring 
vice president, William Albert Riley, sec 
retary, Geo T Hargitt 

F-2—"American Society of Zoologists December 
29-31 

President, Fem&ndus Payne, secretary, Wil¬ 
liam H Cole, council representatives, H. 
H. Newman and J Paul Visscher 

F-3 —"Entomological Society of America Decem¬ 
ber 29-30 

President, J W Folsom, secretary, J J, 
Davis, council representatives, W E. 
Britton and P P Calvert. 

F-4—"American Association of Economic Entomolo¬ 
gists. December 29-31 

President, J. S Houser, secretary, A. F, 
Burgess, oounoil representatives, Warren 
Elmer Hinds and Myron H Swank. 

p- 5 —* # American Society of Parasitologists. Decem¬ 
ber 29-80 

President, W A Riley, secretary, Norman 
R. Stoll, council representatives, Robert 
W. Hegner and Henry B. Ward. 

F-0—tWilson Ornithological dob December 28-29. 

President, J. W. Stack; secretary, Jesse M. 
Shaver. 

Section F will meet jointly with the American So¬ 
ciety of Zoologists on Tuesday, Wednesday and 
Thursday. The section will not hold sessions Of its 
own for the reading of papers, but a short badness 
meeting will be held on Wednesday afternoon act $ 
p. x. A dinner for all zoologists Will be heU an 1 
Wednesday at 6:30 r. ic. Sr, Bofcert W. 8*n«*4^3 
the John Hopkina University, vw^wtet ef 8#•», 
tips F, wiH deliver ea n d d m e bnmdufMy fMtl 
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thedinaer, on “How the Other Half Live.” Tickets 
for the dimmer should be obtained in advance at the 
general registration office of the A A AS. in the 
Venetian room o£ the Roosevelt Hotel, or from the 
secretary of the American Society of Zoologists, Dr 
W. H Cole, at any of the regular sessions of the 
society The usual joint sessions of the American 
Society of Zoologists with the Parasitologists, the 
Geneticists and the Ecologists will be held Features 
of the program will be the demonstrations on Tuesday 
afternoon, a field trip on Tuesday afternoon (re¬ 
peated on Thursday afternoon) and an invitation 
program on Thursday morning, at which four or five 
outstanding American zoologists will speak The En¬ 
tomological Society of America will hold its twenty- 
sixth annual meeting on Tuesday and Wednesduv 
The president for the meeting is Dr J W Folsom, ot 
the U. S Bureau of Entomology, and the secretary 
is J J Davis, of Purdue University The Tuesday 
morning session will be devoted to business and read¬ 
ing of papers The Tuesday afternoon session will 
mclnde a symposium on “The Blood-sncking and Non- 
Blood-suckmg Flies in Relation to Human TV elf are” 
On Tuesday evening the annual public address of the 
society will be given. Wednesday will be devoted to 
contributions, with a business session m the after¬ 
noon On Wednesday evening the society will jom 
with the American Association of Economic Entomol¬ 
ogists m the Annual Entomologists' Dinner The 
American Association of Economic Entomologists 
will meet on Tuesday, Wednesday and Thursday The 
business will be transacted at the opening session on 
Tuesday, at which time the president’s address will 
be delivered The other sessions, except the closing 
business session of the association, which will be held 
on Thursday afternoon, will be subdivided m such a 
way that two or more groups will hold sessions at 
the same time On Tuesday afternoon, in addition 
to the general session, a meeting will be held by the 
Seotioft of Apiculture and by the Section of Plant 
Quarantine and Inspection. On Wednesday morn¬ 
ing a general session, together with a session of the 
Section of Plant Quarantine and Inspection and the 
Section of Extension Entomologists, will be held On 
that afternoon two groups of papers will be given 
at separate sessions—one on insect physiology and 
the other on insect toxicology, in addition to the gen¬ 
eral session. On Thursday morning a joint session 
wiB be held with the Cotton States Branch of this 
nssomatiem. At this session there will also be pre¬ 
sented four invitation papers on special phases of 
entomological work The Entomologists 1 Dinner will 
to held os Wednesday evening, December 30 The 
Am e ri c an Society of Parasitologists will hold its 
tCftmth annual meeting on Tuesday and Wednesday 
,‘lbpcideat W. A. Riley being out of the coutnxy, the 


meeting will be in charge of Vice-President A C 
Chandler, of Rice Institute, who has announced an 
address on “Susceptibility and Resistance in Hel¬ 
minthic Infestations.” A joint session with Section 
N (Medical Sciences) is scheduled for Tuesday after¬ 
noon with the symposium topic, “On Parasitology 
of Medical Interest” Among the speakers will be 
Mr W E Dove, of the Bureau of Entomology, Dr 
R Hegner, of Johns Hopkins University, Dr P. D 
Lamson, of the Vanderbilt University Medical School, 
and Dr C W Stiles, of the National Institute of 
Health There will be a joint program also with 
the American Society of Zoologists Besides the 
usual sessions for the presentation of papers, appro¬ 
priate time will be allotted for demonstrations The 
society will hold its annual business meeting and tea. 

An added feature will be a Tuesday evening din¬ 
ner 

A session devoted to flood plain biology and aqm- 
culture will be held on Monday afternoon The pro¬ 
gram for this session is in charge of Professor J G. 
Needham, of Cornell University 

G Botanical Sciences 

( 3^1 -Section G of the Association Deeomber 28- 

January 2 

Vice president, Elmer Drew Merrill, retiring 
vice president, E J Kraus, secretary, 
Sam F Trelease 

G-2— ## Botaiucal Society of America December 29- 
81. 

President, Charles J Chamberlain, secretary, 
Arthur J Eumes, council representatives, 
I F Lewis and L W Sharp 

G-3—*• American Fhytopathological Society Decem¬ 
ber 29-31 

President, M W Gardner, secretary, F C. 
Meier, council representatives, C W 
Edgerton and Donald Reddick 

GM—American Society of Plant Physiologists 
December 29-81 

President, W, E Tottingh&m, secretary, W. 
A Gardner, council representatives, 
George J. Peirce and Charles A ShulL 

Section G will hold a joint session with the Botani¬ 
cal Society of America, the American Phytopatho¬ 
logies! Society and the American Society of Plant 
Physiologists on Tuesday afternoon, December 29 
Dr E. D. Merrill, vice-president for Section G, will 
preside. The retiring vice-presidential address will 
be given by Dr. E J Kraus, of the University of 
Chicago, on the subject, “The Organic Nutrition of 
Plants,” This address will be followed by a sym¬ 
posium on “Tropical Botany,” which will include in¬ 
troductory remarks by Dr E. D. Merrill and the fol¬ 
lowing invitation papers: “The Progress of Botanical 
Explotatfen In Tropical South America,” by Dr. H. 
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A Gleason, of the New York Botameal Garden; 
"Tropical Pathology and Mycology,” by Professor 
F L Stevens, of the University of Illinois, "An In¬ 
ternational Program for a World-Wide Study of 
Woods,” by Professor Samuel J Record, of the Yale 
University School of Forestry, and "Biological Sur¬ 
vey of the Maya Area of Central America,” by Pro¬ 
fessor H H Bartlett, of the University of Michi¬ 
gan The Botanical Society of America will hold its 
twenty-sixth annual meeting on Tuesday, Wednesday 
and Thursday Business sessions will be held each 
morning at 9, followed at 10 by scientific sessions of 
the four sections of the society In addition to the 
joint session which will be held with Section G of the 
American Association, there will be joint sessions with 
the Ecological Society of America and the American 
Society of Naturalists The Mythological Section will 
hold a joint session with the American Phytopath- 
ological Society The annual dinner for all bota¬ 
nists will be held on Wednesday evening At this 
time Dr L W Sharp, of Cornell University, will 
deliver the retiring presidential address The section 
programs of this society will bo representative of 
their special fields, and all branches of botany will 
be dealt with in the papers presented 
Morning sessions of the American Phytopatholog- 
lcal Society are to open at 9 30 a m and afternoon 
sessions at 2 00 p m Joint sessions with other 
organisations aie planned as follows (1) With Sec¬ 
tion G, Tuesday afternoon, the program being de¬ 
voted to papers on tropical botany and plant pa¬ 
thology (2) With the Potato Association of Amer¬ 
ica on Wednesday morning (3) With the Mycolog- 
ical Section of the Botanical Society of America on 
Wednesday afternoon There will be a round-table 
discussion on extension work in Plant Pathology on 
Tuesday afternoon, also a round-table discussion of 
quarantine and regulatory matters on Thursday after¬ 
noon The Tuesday morning program will be opened 
by remarks trom the president, who will be followed 
by members presenting invitation papers A business 
meeting will follow the Tuesday morning program 
Arrangements for sessions on Wednesday and Thurs¬ 
day provide for presentation of numerous interesting 
and important contributions from members The an¬ 
nual dinner of the society is to occur Tuesday evening 
and tickets for this may be secured in advance at the 
general registration office of the A A A S m the 
Venetian Room of the Roosevelt Hotel or from the 
secretary at society headquarters in the St Charles* 
The eighth annual meeting of the American So¬ 
ciety of Plant Physiologists will occur from Tuesday 
to Thurdsay Sessions for the presentation of papers 
and the transaction of business will be held on Wed¬ 
nesday and Thursday Two joint sessions have been 
planned one with the American Society for Horti¬ 


cultural Science, on Tuesday morning, and the other 
with Section G, the Botanical Society of America and 
the American Phytopathological Society, on Tuesday 
afternoon The annual dinner has been scheduled 
for Thursday evening at the La Louisiane, for which 
tickets may be secured in advance at the general 
registration office of the A A A S At the dinner will 
be presented the second Stephen Hales address, by 
Dr W W Garner, U S Department of Agriculture, 
whose topic is "Photoperiodism ” 

F-G Botanical and Zoological Sciences December 29- 
31 

FG-1—* # Amenoan Society of Naturalists Decem¬ 
ber 31 

President, S J Holmos, secretary, L 3 
Colo, council representatives , Herbert 
Kendall Hayes and A Franklin fihull 

FG-2—** Ecological Society of America December 
29-31 

President, A O Weese, secretary , A E. 
Emerson, council representatives, Warder 
Clyde Alloo and George P Burns 

FG-3—**American Microscopical Society Decern 
ber 30 

President, Harley J Van Cloavo, secretary, 
James E Ackert, council representatives, 
James E Ackert and Harley J Van 
Cleave 

FG-4-Genetics Sections, American Society of 

Zoologists and Botanical Society of 
America December 23-January 2 

Chairman, L J Stadler, secretary, P W 
Whiting. 

FG-5-tPln Sigma Biological Research Society 

December 28 to 30 

President, P B Sears, secretary, A I 
Ortenburger 

The American Society of Naturalists will hold its 
regular symposium (in conjunction with the Ameri¬ 
can Society of Zoologists and the Botanical Society 
of America) on Thursday afternoon The subject of 
the symposium has not yet been determined, but in 
accordance with established policy will be on "some 
borderline subject which would interest workers in 
more than one phase of biological research” The 
Naturalists’ Dinner will be held on Thursday eve¬ 
ning The dinner will be followed by the address of 
the president, Professor S. J Holmes, of the Uni¬ 
versity of California, on the subject, "The Changing 
Biological Effect of Interracial Competition ” 

The American Microscopical Society will hold its 
annual business meeting and election of officers on 
Wednesday afternoon, December 30, at 4 o’clock. The 
Genetics Sections of the American Society of Zoolo¬ 
gists and the Botanical Society of America will hold 
regular sessions for the reading of papers on Tues¬ 
day, Wednesday, Thursday and Friday mornings* 
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Afternoons will be devoted largely to exhibits and 
informal discussion. The committee chosen at the 
Cleveland meeting to organize an independent society 
of geneticists and to draw up a constitution will 
make its report at the business meeting There will 
be a joint meeting with Geneticists Interested in Agri¬ 
culture on Monday Two symposia are planned—one 
on “Genetic Problems Involved m Bee Breeding,” foi 
the morning, and one on “The Genetics of Cotton 
Improvement,” tor the afternoon No miormation 
has been received trom the Ecological Society of 
America 

JT Anthropology and j&shcology 

H-J—Section II of Uio Association. December 28- 
Jnnuary 2 

Vice president, William K Gregory, retiring 
vice president, Carl E Guthe, sect clary, 
Charles H Dnnforth 

Section H a ill hold meetings from Monday to Fri¬ 
day, chiefly in the Department of Middle American 
Research on the Tulane campus Monday afternoon, 
Wednesday morning, Thursday afternoon and Friday 
morning will be given over to general papers and to 
local museums and libraries of anthropological inter¬ 
est On Tuesday Section H will unite with Sections 
K and L in sessions devoted to Middle American prob¬ 
lems (See the announcement of Section L ) At the 
annual dinner, which will be held on Tuesday evening 
in the Maya Museum building, Dr William K Greg¬ 
ory, of the American Museum of Natural Ilistory, 
will preside as chairman of the section, and Dr Carl 
E Guthe, of the University of Michigan, will deliver 
his vice-presidential address on “The Maya Lunar 
Count.” On Wednesday afternoon and Thursday 
morning Section H will join with Sections K and N 
in a symposium on “Growth,” which will be led by 
Dr Franz Boas, of Columbia University, president 
of the association, and Professor Richard E Scam- 
mon, of the University of Minnesota The opportu¬ 
nity which these meetings will afford for becoming 
familiar at first hand with the work being done at 
this important center of Middle American research is 
in itself a special attraction Lunch in the French 
Quarter is planned for at least one day dunng the 
meetings 

I. Psychology* 

1-1—Section I of the Association December 29-31 

Vice president, Herbert Sidney Langfeld, retir¬ 
ing itioepresident, Edwin G Boring, secre 
tary, John E Anderson 

1-2—tSouthern Society for Philosophy and Psychol¬ 
ogy December 29-31 

President, H M Johnson, secretary , Lyle H 
Lanier. 


On Tuesday evening, December 29, a joint program 
will be held with Section Q (Education) m the form 
of a dinner meeting, at which Professor Edwin G. 
Boring, of Harvard University, retiring vice-president 
of Section I, will give the vice-presidential address 
on “The Physiology of Consciousness,” and Professor 
Leonard V Koos, of the University of Chicago, the 
retiring vice-president of Section Q, will give his vice- 
presidential address On the evening of December 30 
the Southern Society for Philosophy and Psvchology 
will hold a dinner meeting, at which Dr H M John¬ 
son, of the Mellon Institute, the president of the 
society, will give an address Members of Section I 
who are not members of the Southern Society are 
invited to attend this dinner The program sessions 
from the 20th to the 31st will be held jointly with 
the Southern Society for Philosophy and Psychology 
These sessions will be open to contributions both from 
members of the Southern Society and from members 
of Section 1 who aie not members of the Southern 
Society On Thursday afternoon Section I will join 
with Section N (Medical Sciences) for a symposium 
on “Mental Disorders” (See the announcement of 
Section N ) 

Members of Section I will And certain other pro¬ 
grams of Section N of special interest 

K Social and Economic Sciences 

K-l-—Section K of tlie Association December 2ft- 
January 2 

Vtee president, Griffith C Evans, retiring 
vice president, Leonard P Ayres, secretary, 
Harold Hotelling 

K-2—•Econometric Society Januiry 1-2 

President, Irving Fisher, secretary, Charles 
F Roos 

K-3—tMotric Association December 28 

President, George F Kunz, secretary, How¬ 
ard Richards 

Section K will hold sessions Monday afternoon and 
Wednesday morning for contributed papers On 
Tuesday morning Section K will join with Sections 
II and L for a symposium on “Social and Economic 
Institutions of the Mayas” On Tuesday afternoon 
these sections will hold a symposium on “Commerce, 
Trade, and Monetary Units of the Mayas.” (See an¬ 
nouncement of Section L.) On Wednesday after¬ 
noon and Thursday morning Section K will join with 
Sections H and N for symposia on “Growth ” The 
president of the association, Dr Franz Boos, Dr 
Harry Bakwm and Dr Richard E Scammon will 
give addresses at the Wednesday afternoon session, 
which will be devoted to the growth of the individual. 
The other session will be devoted to population 
growth, with papers by Dr. Scammon and others Dr 
Boas is in charge of the program on individual 
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growth, and Dr. Henry Schulte is in charge of the 
program on population growth. On Thursday after* 
noon Sections K and L will join forces for addresses 
by Dr William B Munro, vice president for Section 
L, and Dr Robert G Caldwell, of the Rice Institute 
(Sec announcement of Section L) On Thursday 
Afternoon at 4 30 Professor E B Wilson will de¬ 
liver an address on certain mathematical phases of 
growth analysis at a joint session of Sections A and 
K On Friday Section L will meet jointly with the 
Econometric Society Addresses will be given by 
Professor Irving Fisher, Mr J B Canning, Pro¬ 
fessor G C Evans, Dr H Hotelling, Dr C F 
Roos, Professor E B Wilson, Dr W A Shewhart 
and Dr Joseph Mayor The president, Professor 
Irving Fisher, will speak on “The Scope of Econo¬ 
metrics ” 


the city, cad to engineering works in ike vicinity of 
New Orleans. The program win dad in part with 
hydraulics, especially in relation to the Mississippi 
River. There are expected to be papers on “Founda¬ 
tions of Structures,” on the “Program of Engineering 
m the Sugar Industry/ 1 on “Pipe Lme Problems in 
Louisiana,” and on certain engineering projects of 
local and general interest One of the general lec¬ 
tures of the association will be given by Professor 
Floyd Nagler on “General Engineering Problems of 
the Mississippi River ” It is probable that this lecture 
will be preceded by a dinner 

N Medical Sciences * 

N-l—Section N of the Association December 28-31 
Vtce president, Howard Thomas K&rsner; re¬ 
tiring vice president, Lome B Wilson; act¬ 
ing secretary, Fred A Moss 


L Historical and Philological Sciences 

L-l—Section L of the Association December 29-31 
Ft ccpresident, William Bennett Munro, secre 
tary , Committee on History of Seience, Joseph 
Mayer, secretary , Committee on Linguistics, 
Leonard Bloomfield 

The program for the New Orleans meeting will 
center on the rise and development of the most ancient 
known civilization of the New World On Tuesday 
morning Section L will join with Sections H and K 
for a symposium on "The Social and Economic Insti¬ 
tutions of the Mayas,” and on Tuesday afternoon 
will join with those same sections for a symposium 
on “Commerce, Trade, and Monetary Units of the 
Mayas” Mr Frans Blom, of Tulane University, is 
planning an interesting exhibit in connection with the 
second symposium On Tuesday evening Section L 
will join with Sections H and D for papers on the 
“Astronomy of the Mayas” Wednesday will be de¬ 
voted to excursions through the historical Vieux 
Carrd and other sections of New Orleans, Thursday 
morning Section L will meet for a symposium on 
“Racial Antecedents and Linguistic Problems of the 
Mayas ” On Thursday afternoon Section L will join 
with Section K for addresses by the chairman of Sec¬ 
tion L, Dr William B. Munro and Dr Robert G, 
Caldwell, of the Rice Institute Dr Caldwell's title 
is announced as “The Social Significance of American 
Panics ” 

M Engineering 

M-I—Section M of the Association, December 29-31. 
Vice president, Dexter 8 Kimball, retiring 
vice president, Frank Baldwin Jewett, sec¬ 
retary, N H Heck. 

It is expected that the meeting will occupy three 
half days, and on the afternoons there will be trips 
of inspections to the Spillway, twenty-five miles above 


On Monday afternoon Section N will meet for the 
address of the retiring vice-president, Dr Louis B 
Wilson Shortly after this address there will be a 
session for miscellaneous contributed papers On 
Tuesday morning there will be a session for miscel¬ 
laneous papers on tropical medicine On Tuesday 
afternoon Section N will meet jointly with the 
American Society of Parasitologists for a sym¬ 
posium “On Parasitology of Medical Interest ” 
Among the speakers will be Mr W, E Dove, of 
the Bureau of Entomology, Dr R Hegner, of the 
Johns Hopkins University, Dr P D Lamson, of 
the Vanderbilt University Medical School, and Dr. 

C W Stiles, of the National Institute of Health 
On Wednesday morning Section N meets for a sym¬ 
posium on “The Effect of Drugs and Internal Condi¬ 
tions on Behavior ” The following invitation papers 
will be presented “Some Relationships between Per¬ 
sonality and Body Chemistiy,” by Dr. Gilbert JT. 
Rich, “The Effect of Extracts of the Anterior Lobe 
of the Hypophysis upon the Spontaneous Activity 
of the Rat,” by Dr. Joseph G Yoshioka; “The 
Physiological Basis of Fatigue,” by Dr Thelma 
Hunt; “The Effects of Fasting on the Psychologic 
Processes,” by Dr J A Glaze; “Effect of Vary¬ 
ing Periods of Sleep on Nervous Stability,” by 
Dr. Katharine Omwake; “Fake Remedies Unearthed 
by the Pure Food and Drug Act,” by Dr F, J. 
Cullen, of the U. S. Food and Drug Administration, 
U. S. Department of Agriculture. On Wednesday 
afternoon and Thursday morning Section N will jofcb 
with Sections H and K for symposia on “Growth/* 
(See the announcements for these sections.) Ob 
Thursday morning there will be a session of Secfifo. 
N for the following invitation papers: “The 
Played by Focal Infection in Mental Disorders,* tygtV 
Dr. If. L. Townsend, “Birth Injuries and Their 
Part in Mental Diseases,” by Dr Leon Gordon* “Rq^ 
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ehdogted Pathology with Normal Function a* Shown 
by a Delinquent Group,” by Dr* Lowell 8 Selling, 
“The Need of Objective Tests m the Diagnosis of 
Mental Disorders,” by Mr H. F, Hubbard; “Poho- 
myelitis,” by Dr P Eberaon On Thursday after¬ 
noon Section N will meet jointly with Section I 
(Psychology) for a symposium on “Mental Dis¬ 
orders” The following invitation papers will be 
presented: “Psychological Approach to Functional 
Nervous Conditions,” by Dr Abraham Myerson, 
“The Colloidal Chemistry of Psychiatry,” by Dr 
Holmes Richter, “Some Medical Analogies m Ah 
normal Psychology,” by Dr J M. Fletcher, “The 
Scientific versus the Psychic Approach to the Studv 
of Mental Disorders,” by Dr F A Moss 

O, Agriculture 

0-1-Section O of the Association December 

28- 31 

Vice president, Carlos Grant Williams, relir 
ing vice president, Walter Caatella Coffey, 
secretary, P E Brown 

0-2—** American Society of Agronomy December 
29 

President, W W Burr, secretary, V E 
Brown, council representatives, M A Me 
Call and W L Slate 

0-3-* Society of American Foresters December 

29- 31 

President, Paul G Redington, secretary , 
Franklin Reed, council representativt , 
Hams Collmgwood 

0-4—* # American Society for Horticultural Science 
December 28-30 

President, T H McH&tton t secretary , Harold 
B Tukey, council representatives, W H 
Alderman and C P Close 

0-6—♦ Potato Association of America December 
28-30 

President J S Gardner, secretary , II C 
Moore. 

0-6—Geneticists Interested m Agriculture Decern 
ber 28 

Secretary, J L Lush 

Station 0 will hold morning and afternoon sessions 
on Tuesday with the American Society of Agronomy, 
And papers will be presented on “Fertiliser Studies 
in Arkansas, in Texas, in Oklahoma and in Louisi¬ 
ana”; “Nitrogen Fertiliser* and Nitrogen Require¬ 
ments of Some Soils”; “Superphosphate Tests on 
Cotton”; “The Economy of Soil Nitrogen under Semi- 
Arid Conditions”; “Nitrification in Reclaimed Tidal 
iSatsh Land”; “The Fertility of Various Organic 
' BtaMues”; and “General Observations on Fertilizer 
UsAgein the Southern States.” On Tuesday evening 
, jMofatfr dinner will bo held with the American Society 
and other associated societies, at which 
ttomUtanW. C. Coffey, of the Umteraity of Minne- 
d sfi v e r fite addrent of tike retiring vioe-presi- 
: ** * - . 


dent for Section 0. The Society of American For¬ 
esters will hold their annual meeting on Tuesday and 
Wedneeday, December 29 and 30 President Paul G. 
Redington, chief of the Biological Survey, will call file 
meeting to order at 9 30 a m Franklin Reed is 
executive secretary of the society and G. H Lentz 
is chairman of the arrangements committee Regis¬ 
tration by the Foresters will be at 9 a h Wednesday 
morning's meeting us scheduled for 9a x The after¬ 
noon sessions will open at 2 p u Following the ad¬ 
dress of President Paul G Redington, the Society of 
American Foresters will hold a symposium on “For¬ 
estry in the South ” E L Deramon, director of the 
Southern Forest Experiment Station, will preside at 
this session. Professor R C Bryant, of the Yale 
Forest School, will be among the speakers The Tues¬ 
day afternoon session will deal with the use of aerial 
photography in forest mapping, the National Forest 
Survey, and a paper on the work of the Timber Con¬ 
servation Board Dean H P Baker, of the New 
York State College of Forestry, will preside over the 
Wednesday morning session Papers at this session 
will deal with forest economics Carl Williams, of 
the Federal Farm Board, will present a paper on the 
“Land Use Problem of the South ” Wednesday after¬ 
noon will be devoted to society affairs The annual 
dinner of the society will be held Wednesday at 7 
p if at the Jung Hotel, for which tickets may be 
obtained from Mibb Warren at the Society Registra¬ 
tion desk The banquet will be followed by dancing 
An all-day field trip to Bogalusa to visit the forest 
plantations and the sawmill of the Great Southern 
Lumber Company mill is scheduled for Thursday* 
Details concerning this trip will be announced at the 
Tuesday sessions. A forest exhibit will be displayed 
with the scientific exhibition of the association* The 
American Society for Horticultural Science will hold 
sessions devoted to plant breeding and cytology, 
pomology, vegetable crops, ornamental horticulture, 
nutrition and possibly economics. The vegetable sec¬ 
tion will combine with the Potato Association of 
America on Monday afternoon On Wednesday morn* 
ing there will be a joint session of all sections with 
the American Society of Plant Physiologists The 
annual horticulturists' dinner will occur on Tuesday 
evening, at which time the address of the retiring 
president, Dr. T H MeHatton, of the University of 
Georgia, will be given The geneticists interested in 
agriculture will meet on Monday morning with the ge¬ 
netic sections of the zoological and botanical societies, 
This session will be devoted to a symposium on “The 
Genetics! Problems Involved in Bee Breeding ” The 
speakers will be Dr Anna R Whiting, Pennsylvania 
College for Women; Mr. H B. Parks, Texas AgricuL 
tmsA Exp eri m e nt Station; Mr. W. J. Nolan, Bureau 
Mr. Smelt Oertel, Bureau of Efeto- 
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Biology, Mr 6 H Vansell, California Agricultural 
Experiment Station On Monday afternoon the pro¬ 
gram will consist of a symposium on “The Genetics 
of Cotton Improvement” The speakers will be Dr 
H B Brown, of the Louisiana Agricultural Experi¬ 
ment Station, Mr T H Kearney, of the Bureau of 
Plant Industry, Mr J F O'Kelly, Mississippi Agri¬ 
cultural Experiment Station, and Mr D T Millough, 
Texas Agricultural Experiment Station 

Q Education 

Q-l—Section of the Association December 28-30 
Vice president, Ernest Horn, retiring vice presi 
dent, Leonard V Koos, secretary, W L Uhl 

Seven sessions of Section Q are planned for Mon¬ 
day, Tuesday and Wednesday A joint dinner of the 
section with Section I and with the societies of Phi 
Delta Kappa and Kappa Delta Pi is planned for 
Tuesday evening Following the dinner the retiring 
vice-president for Section Q, Dr Leonard V Koos, 
of the University oi Chicago, will present an address 
The topicB for the other sessions are “Research in 
Elementary Education,” Monday morning, “Research 
in Secondary and Collegiate Education,” Monday 
afternoon, “Research in Social Studies and other 
Problems of Character Training,” Tuesday morning, 
“Research in Diagnostic or Remedial Work,” Tues¬ 
day afternoon, “General Investigations m Teaching,” 
Wednesday morning The attention of members of 
Section Q is called to the joint session of Sections I 
(Psychology) and N (Medical Sciences) on Thurs¬ 
day afternoon (See the announcement of Sec¬ 
tion N ) 

X Societies Related to the Association as a Whole 

X-l—**8ocioty of the Sigma Xi December 29 

President, G W Stewart, secretary, Edward 
Ellery, council representatives, Edward 
Ellery and G W Stewart 

X-2—* American Nature Study Society December 
28-30 

President, A F Satterthwait, secretary, Jen¬ 
nie Hall, council representative, J An¬ 
drew Drushcl 

X-3—**Honor Society of Phi Kappa Phi Decern 
ber 28-29 

President, R 0 Gibbs, secretary, C H Gor¬ 
don, council representatives, R C Gibbs 
and F D Kern 

X-4-1 Gamma Alpha Graduate Scientific Frater¬ 

nity December 29 

President, R W Babcock, secretary, H R 
Nelson 

X-5-Sigma Delta Epsilon Graduate Women’a Sci 

entitle Fraternity (Undecided ) 
President, Leva B Walker, secretary, Kath¬ 
erine Knowlton 

X-6-Pi Gamma Mu Social Science Honor Society 

December 28-31 
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President, Leroy Allen, secretary, & Howard 
Patterson 

On Tuesday afternoon the Society of the Sigma Xi 
will hold a business meeting, beginning at four o’clock. 
The annual dinner will occur Tuesday at 6 30, and 
the tenth annual Sigma Xi lecture will be given at 
the genera) session on Tuesday evening by Dr C F 
Hirshfeld, director of research of the Detroit Edison 
Company Tickets for the dinner may be secured, 
before Tuesday noon, at the general registration 
offices. The Webster Groves and the New Orleans 
brunches of the American Nature Study Society will 
offer programs which will illustrate the excellent 
work accomplished by such units of the parent so¬ 
ciety An important business session will occur on 
Monday afternoon On Tuesday afternoon there will 
be a symposium on the subject of “Grade Placement 
in the Schools of Nature Study and Science” In 
this round-table discussion the society hopes to hear 
from a number of members who have experimented 
in this field or have otherwise contributed toward the 
solution of its problems Wednesday sessions will be 
devoted to contributions from members The society 
has an active committee arranging for an exhibit of 
educational nature and science materials The ban¬ 
quet will probably occur on Tuesday evening Pos¬ 
sibly the society will join with other societies with 
similar interests in banquet and field trips or excur¬ 
sions Sessions of the Honor Society of Phi Kappa 
Phi will be held on Monday afternoon at 2 00 r u 
and on Tuesday morning at 9 00 a v The Monday 
session will be devoted to the reception of reports 
and the annual address of the president general, Dr 
R C Gibbs, of Cornell University The regular busi¬ 
ness session will occur on Tuesday The annual din¬ 
ner of the society will occur on Monday evening in 
the Bienville Hotel, for which tickets may be secured 
at the general registration office of the A. A AS. 
and at the convention meeting The Gamma Alpha 
Graduate Scientific Fraternity will hold its council 
meeting on Tuesday morning and a breakfast on 
Wednesday morning A proposed plan for financing 
the councilors’ traveling expenses to the annual con¬ 
vention will be considered 

GENERAL OFFICERS OF THE ASSOCIATION FOB 
THE CALENDAR YEAR 1931, INCLUDING 
THE SECOND NEW ORLEANS MEETING 

President 

Franz Boas, Columbia University, New York, N, Y. 

Retiring President 

Thomas H Morgan, California Institute of Technology, 
Pasadena, Calif 

Permanent Secretary 

Charles F Boos, Smithsonian Institution Building, Wash¬ 
ington, D. C. 



ftimxsaa 27, 1021 


SCIENCE 


587 


General Secretary 

Burton E Livingston, Johns Hopkins University, Balti¬ 
more, Md 

Treasurer 

John L Wirt, Carnegie Institution of Washington, Wash 
ington, D C 

Secretary of the Council 

CharleB A Shull, University of Chicago, Chicago, 111 
Executive Assistant 

Ham Woodley, Huntlisonian Iustitution Building, Wash 
ington, D C 

Auditor 

A G McCall, U 8 Department of Agriculture, Wash 
ington, D C 

Director of the Press Service 

Austin II Clark, Smithsonian Institution, Building, 
Washington, D C 

Manager of Annual Scientific Exhibition 

F C Brown, Smithsonuin Institution Building, Wash 
ington, D C 

Manager of EfW Orleans Comtnt rcial Exhibition 

H S Kimberly, Smithsonian Institution Building, Wash 
ington, D C 

Officers of the Pacific Division 

President A O Louscluier, University of California, 
Berkeley, Calif 

Secretary of the Pacific Division J Murray Luck, Stau 
ford University, Calif 

Officers of the Southwestern Division 

President John P Clark, University of Now Mexico, 
Albuquerque, N Mex 


Secretary E. F Carpenter, University of Arizona, Tuc¬ 
son, Aria. 

Members of the Executive Committee of the Council* 

J MeKeen Cattell (1934), chairman, Garrison on-Hud- 
son, N Y 

Franz Boas (1931), president of the association, Colum¬ 
bia University 

Karl T Compton (1933), Massachusetts Institute of 
Technology 

David R Curtiss (1931), Northwestern University 
Joel H Hildebrand (1931), University of California* 
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EDWARD HOPKINS JENKINS 
On November 6, 193], Dr Edward Hopkins 
Jenkins died suddenly at the age of 81 years For 
nearly fifty years, I)i Jenkins was a leader in 
thought and in the application of science to agricul¬ 
ture Trained us a chemist, ho began his work in 
the chemical laboratory of the Connecticut Agricul¬ 
tural Experiment Station, the first agricultural ex¬ 
periment station to be established m the United 
States, some twelve years before the passage of the 
Hatch Act in 1887, which provided for such nti in¬ 
stitution in each state He served as vice-director oi 
the station under Professor Samuel W Johnson 
from 1883 until 1900, when, after the resignation of 
Professor Johnson, he was appointed director He 
was also treasurer of the station from 1901 to 1923 
In 1912 he was appointed director of the Storrs 
Agricultural Experiment Station and served as di¬ 
rector of both stations until bis voluntary retirement 
in 1923, when he was made director emeritus 
Dr* Jenkins was bom in Falmouth, Massachusetts, 


on May 31, 1850 He studied at Phillips Academy, 
Andover, and at Yale University, from which he was 
graduated in 1872 with the degree of bachelor of 
arts Ho carried on special studies at Yale from 
1872 to 1875, under Samuel W Johnson, who was 
a pupil of John Pitkin Norton In 1875 and 1876, 
he studied at the University of Leipzig and at the 
Forest School, Tharandt, Saxony On returning to 
New Haven, he continued his studies at Yale, and the 
degree of doctor of philosophy was conferred upon 
him in 1879 In 1875, the Connecticut Agricultural 
Experiment Station was established at Middletown, 
and there Dr Jenkins, on returning from his studies 
abroad, served as chemist for a short time, being 
associated with Professor W 0 Atwater 

In 1877, the station became a state institution and 
was transferred to New Haven Dr Jenkins now 
became chemist and served m this capacity until 

1 The number in parentheses denotes the calendar year 
at the end of which the member's term of office is to 
expire* 
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1900, when he became director During his director¬ 
ship, there were established four new departments of 
station activity entomology, forestry, genetics and 
the tobacco substation at Windsor 
In 1885, he wus mamed to Elizabeth E Foote, who 
survives him 

From 1897 to 1903, he served as chairman of the 
State Sewerage Commission, was president of the 
Graduates Club, New Haven, from 1900 to 1905, was 
president of the Association of Agricultural Colleges 
and Stations in 1913 lie was a fellow of the 
American Association for the Advancement of Sci¬ 
ence, and a charter member of the Association of 
Official Agricultural Chemists, one of its early presi¬ 
dents, and a member of its first committee on food 
standards, appointed in J897 Seveial jears later 
the Socrotary of Agriculture commissioned this com¬ 
mittee to aid in fixing standards and formulating 
regulations for the enforcement of the new federul 
food and drug law For a period of several years 
he was one of the state chemists of Connecticut 
During the latter part of the World War, he was 
food a dminist rator for New Haven He was a mem¬ 
ber of the Society for the Promotion of Agricultural 
Science, Connecticut Pomological Society, Connecti¬ 
cut Dairymen’s Association, Connecticut Vegetable 
Growers’ Association and many other local organiza¬ 
tions He also served for several years on the gov¬ 
erning board of the New Haven Hospital. In his 
college days he was a member of the Berzelius So¬ 
ciety, Psi l-psilon fraternity, and later for many 
years was a member of the Patrons of Husbandry 
I)r Jenkins waa author and joint author of many 
station bulletins and reports, particularly concerning 
the chemical composition of fertilizers, feeding stuffs, 
foods and drugs, experiments in plant nutrition and 
the growing and cunng of tobacco In cooperation 
with the Tobacco Experiment Company, he waa the 
first to introduce the practice of growing tobacco 
under cloth in the Northern states 
As editor of the first edition of the Century Dic¬ 
tionary he was responsible for the portion concern¬ 
ing chemistry He wrote several articles and sketches 
which were published anonymously, chiefly in Harp¬ 
er’s Magazine and Puck and he was an occasional 
contributor to historical and scientific periodicals. 
He wrote many essays, verses and humorous sketches, 
some of which he read to his friends but never pub¬ 
lished After his retirement in 1923, he wrote the 
section on agriculture published in 1925 in Osborn’s 
"History of Connecticut” 

Dr Jenkins had an attractive personality and was 
very generous of his tune and personal services in 
behalf of others. He always tried to help where 
help was needed. His inpate modesty prompted him 


ToL 74* Wk tfifil? 1 ' 

to refrain from appearing before large audi en ce a, 
bat bis occasional addresses at large gatherings and 
his numerous papers read before smaller groups will 
never be forgotten by those who heard them. His 
services were in no small demand as toastmaster and 
speaker at agricultural, scientific and Yale Alumm 
banquets 

Dr Jenkins was familiar with nearly all the mo¬ 
tive plants, and knew many of the birds and insects. 
This knowledge, combined with his happy tempera¬ 
ment, made him a delightful companion for a stroll 
through the fields or along the country roads. His 
was one of the most cheerful and buoyant spirits 
that I have ever known Discouragement was evi¬ 
dently impossible to his nature He was a real opti¬ 
mist All who made his acquaintance became at 
once his lifelong friends and there are very many who 
mourn his passing His courage and kindliness, his 
loyal devotion to his work, his fnends and his family, 
inspired all who came in contact with him. 

Dr Jenkins believed in hard work and was never 
idle As director and colleague, be ever gave sympa¬ 
thetic counsel and encouragement to the members of 
his staff but was never insistent or obtrusive. He 
never delegated to bis subordinates any of those dis¬ 
agreeable tasks that always arise in such institutions. 
He always tackled the job himself 

As an administrator of pubhe funds, Dr Jenkins 
was signally successful He always considered the 
interests of the taxpayer, and ever had the confi¬ 
dence of the people No public funds were ever ex¬ 
pended with a greater union of economy and benefit 
m the results obtained than under his wise adminis¬ 
tration 

Thus closes a long period of efficient and faithful 
service for the welfare of the people of his state and 
the nation. 

W. E Bnmox 

MEMORIALS 

Ar the recent Mount Rubidoux Sunset Armistice 
Day service, members of patriotic organisations and 
other citizens gathered on the mountain top and heard 
tributes to the late Dr. David Starr Jordan. A mes¬ 
sage was received from President Hoover, who wrote: 
“No greater tribute can be rendered to the memory of 
David Starr Jordan than to help build into current 
life and thought the ideals of world understanding 
and peace which he so consistently and effectiveJy , 
championed” Dr. Ernest C Moore, vice-president of 
the University of California, was the principal, 
speaker. Bespoke on “When Witt War Rndf*3fc«* . 
sages were also received from Dr Ray Lyman Wfl- . 
bur. Secretary of the Intenor, Dr. H. A. Garfield* 
pxwdeat of Williams College; Dr. Jftehda* Meaner 
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Btttier, director of tha Carnegie Endowment for In¬ 
ternational Peace and president of Columbia Univer¬ 
sity, and Dr. Henry S Pntehett, president enter it uh 
of the Carnegie Foundation for the Advancement of 
Teaching. 

The ninth William Thompson Sedgwick Memorial 
Lecture will be given in the central lectuie room of 
the Massachusetts Institute of Technology on Tues¬ 
day, December 3, at four-thirty o’clock by Dr Henry 
E Sigenst, institute for the history of medicine, Uni¬ 
versity of Leipzig, Germany, on “The Philosophy of 
Hygiene 99 

Is honor of the late Charles S Sargent, for many 
years director of the Arnold Arboretum, Harvard 
University, a memorial arch will be erected across 
Center St, Jamaica Plain, near the Arboretum 

The twenty-fifth anniversary of Sehaudinn’s dis¬ 
covery of the Sptrocheta palltda was celebrated by 
the College of Physicians of Philadelphia at a special 
meeting held on November 9 During the day there 
was a historical exhibit of incunabula, rare books, 
prints, portraits and medals relating to the whole his¬ 
tory of syphilis, and a technical exhibit of equipment 
used in the various modern methods of diagnosis, 
with repeated demonstrations About 2,000 persons 
visited these exhibits. In the evening the following 
papers were read to an audience of about three hun¬ 
dred: “Is Syphilis America’s Gift to the World V 9 bv 
Dr. Jay F Schamberg, “Fracastoro and his Poem,” 
by Professor Henry E Sigenat, Leipzig, "Schau- 
dum,* by Dr John H Stokes 


Under auspices of the New Ycafc HnsOom of Sci¬ 
ence and Industry, Dr Elihu Thomson, director of 
research of the Thomson Laboratories of the General 
Electric Company, and Professor Dugald C Jackson, 
head of the electrical engineering department of the 
Massachusetts Institute of Technology, spoke at an 
especially arranged meeting in observance of the 
Michael Faraday Centenary. The addresses were de¬ 
livered to on invited group of scientists, technologists 
and industrial leaders m the auditorium of the Engi¬ 
neering Societies Building, New York City 

RECENT DEATHS 

Db Joseph Clark Stephenson, professor of anat¬ 
omy at Louisiana State University Medical Center, 
died m Nea Orleans on November 10 at the age of 
iorty-flve jears 

Db. Gkobge Roger Albertson, formerly professor 
of anatomy and dean of the School of Medicine at 
the University of South Dakota, died on November 3 
at the age of eighty-five years 

Dr. Walter Francis Reid, one of the original 
members of the Society of Chemical Industry, of 
which he was president in 1010, the inventor of 
smokeless powder, died on November 18 He was 
eighty-one years old 

The death is announced of Dr James Sholto Cam¬ 
eron Douglas, professor of pathology in the Univer¬ 
sity of Sheffield and dean of the Medical School 


SCIENTIFIC EVENTS 


EXPECTED MEASLES EPIDEMIC IN 
LONDON 

The British Medical Journal Bays that an epidemic 
of measles in London, according to a report of the 
Central Public Health Committee of the London 
County Connell, is expected during this autumn and 
winter. Measles epidemics in London appear to oc¬ 
cur biennially, beginning in the late autumn, reaching 
their meridian in Maroh, and taking some six or seven 
months to complete the eircle of London The lest 
epidemic occurred in the autumn and winter of 1929- 
, SO, and the next is therefore slmoet dne. During eaeh 
mssalee epidemic in London not fewer than 60,000 
’ children are affected. The committee points out that 
measles is as infection which does not lend itself 
' ideally to hospital treatment, and therefore home 
fttWteg should be encouraged in Ml eases where it can 
be earned out under reasonably favorable conditions 
When, sstisfsiifrory heme nursing pan not be obtained, 
*. 


every effort should be made to secure the patient’s ad¬ 
mission to hospital at as early a stage of the illness 
as possible. The council has 4,634 beds in its town 
fever hospitals, and 2,868 more in outlying and con¬ 
valescent hospitals During measles epidemics every 
ease of scarlet fever that can either be kept at home 
or sent to one of the outlying hospitals renders a hos¬ 
pital bed available for measles. It is considered that 
if measles eases are admitted before complications 
have developed, a period of fourteen days » usually 
adequate for hospital treatment The number of beds 
that can be set apart for measles depends largely on 
the incidence of diphtheria, which must be given pri¬ 
ority of admission over both scarlet fever and measles; 
much depends also upon the incidence of small-pox. 
If the fever hospital accommodation is unduly taxed 
for other conditions, arrangements will have to be 
made for smdstanee from the general hospitals under 
the eouaeU’s control during the period of expected 

i 1 , 
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greatest pressure—namely! February to April, 1932 
Attention is drawn to the assistance which the public, 
especially parents, can give. Despite much propa¬ 
ganda, the belief persists that measles can be lightly 
treated without medical and nursing assistance, yet 
during the last four years measles has caused eight 
tunes as many deaths as scarlet fever, and one and a 
half times as many as diphtheria The deaths from 
measles in London are diminishing, however, as seen 
from the figures for recent qumquenmums 

1906-10 9,538 1921-25 3,859 

1911-15 9,596 1926-30 3,715 

191G-20 5,830 

Important points in mitigating the effects of an 
epidemic are (1) to make every effort to postpone 
contraction of the disease until after the third or fifth 
year, because the younger the child the greater is the 
nsk of senous illness, (2) to secure adequate med¬ 
ical, nursing and hygienic care, (3) to have regard to 
the fact that measles is particularly fatal among chil¬ 
dren under-nourished or living under unfavorable 
conditions 

WEATHER CONDITIONS IN THE NORTH 
POLAR REGIONS 

Plans for intensive study of weather conditions m 
the North Polar regions during 1932, designed to pro¬ 
vide comprehensive information on air movements and 
other meteorological data as u basis for improvement 
of weather forecasting, were developed at the recent 
conference of the executive council of* the Interna¬ 
tiona] Meteorological Organization in Locarno, Switz¬ 
erland According to Dr C W Marvin, chief of the 
United Stales Weather Bureau, who gave the infor¬ 
mation to a representative ot the U S Daily, the 
progiam is to be carried on by practically every 
country with possessions in the northern hemisphere 

Plans originally developed foT the studies included 
establishment of additional weather observatories in 
the Arctic regions. Some of those will be provided, 
but economic conditions have been such that some 
of the governments involved have had to curtail their 
plans Howe\er, additional observations are to be 
made at stations already existing where new stations 
can not be established, and e\ery available means to 
increase information on polar conditions will be used 

Canada is to establish additional stations in the 
northern regions The United States already had 
provided extra funds for studies m Alaska, pri¬ 
marily with a view to development of airways, so 
increased funds probably will not be asked Russia, 
Norway, Sweden, Greenland and other northerly na¬ 
tions are cooperating. 

The objective is to discover the laws of physics 
in the atmosphere and of its great, general circula¬ 


tion. Information is wanted on the atmosphere from 
pole to pole. Whether or not the information ob¬ 
tained will enable extension of the penod for whioh 
weather forecasts can be made accurately can not yet 
bo foretold 

THE WILD-LIFE PROBLEM OF THE 
NATIONAL PARK SYSTEM 

As the first step toward correlating and solving the 
wild-life problem of the growing national park sys¬ 
tem, three representatives of the park service of the 
University oi California, Joseph Dixon, economic 
mammalogist, George M Wright, alumnus of the 
Uimersity of California, and Ben li Thompson, 
alumnus of Staniord University, are preparing an in¬ 
ventory and preliminary report winch has necessi¬ 
tated more than two years of study and 43,000 miles 
of travel through thirteen parks m tins country and 
four m Canada 

Among the recommendations of the survey are (1) 
the future restoration of exterminated species of birds 
and animals, such as wild turkey in parks of the 
Southwest, and mountain sheep in Yosemite, (2) de¬ 
velopment of protection for species which are threat¬ 
ened with extinction, such as the trumpeter swan of 
Yellowatoue, (3) control of species which have be¬ 
come too abundant through increase m food supply 
or disappearance of natural enemies, such as deer m 
Yosemite and the Kaibab, and bear in the Yellow¬ 
stone, (4) fixing of boundaries m present and future 
parks to include winter as well as summer range and 
protection for animals, and (5) overcoming conflict 
between wild-life species, or between wild-life and 
humans, such as the eating of planted fish by birds, 
and the encroachment of bears and skunks on human 
habitations 

The suggestion that such a survey bo made came 
from Mr Wright whilo he was serving as an as¬ 
sistant park naturalist in Yosemite To overcome 
possible difficulties he volunteered to sponsor the sur¬ 
vey until the government is in a position to take it 
over 

The ultimate purpose of the survey, after determin¬ 
ing the immediate wild-life problems of national 
parks in order of urgency, is to assist Director Al¬ 
bright m formulating a definite wild-life policy to 
maintain the parks m as near to their original condi¬ 
tion as possible through future generations In ad¬ 
dition it will provide the necessary data for the use 
of the director in organizing a permanent wild-life di¬ 
vision in the National Pork Service 

RETIREMENT OF DR CHARLES WARDELL 
STILES 

Da. Chables Wardsll Stiles, who was retired 
from active duty in the U. S Public Health Service 
on October 1, 1931, was tendered a farewell dinner 
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by hia colleagues on October 7, at the Cosmos Club, 
Washington. Before entering the Public Health 
Service as chief of the division of zoology m the 
Hygienic Laboratory (now the National Institute of 
Health), Dr Stiles was chief of the zoological divi¬ 
sion of the Bureau of Animal Industry A distin¬ 
guished gathering, representing the Public Health 
Service, Bureau of Annual Industry, Bureau of Plunt 
Industry, Bureau of Biological Survey, 0 S Na¬ 
tional Museum, the medical departments ot the Army 
and of the Navy, the Johns Hopkins University and 
various other groups were present at the dinner Dr 
Hull presided and the iollowmg speakers discussed 


Dr, Stiles’ services in connection with the topics 
noted Dr L. Stejneger, “Dr Stiles and the Interna¬ 
tional Commission of Zoological Nomenclature”, Dr 
Wm H Welch, “Medical Aspects of Dr Stiles’ Work 
on Hookworm”, Dr W S Thayer, “Dr Stiles and 
His Work in Medical Fields”, Dr A. M, Stimson, 
“Dr Stiles’ Work in the Public Health Service”, Dr 
T S Palmer, “Dr Stiles os a Zoologist”, Dr Paul 
Bartsch, “Dr Stiles and the Helminthological Society 
of Washington”, Dr C L Marlatt, “Dr Stiles’ 
Work m Entomology”, Dr Benjamin Schwartz, “Dr 
Stiles’ Work in the Bureau of Animal Industry,” and 
Dr N A Cobb, “Dr Stiles Himself ” 


SCIENTIFIC NOTES AND NEWS 


At the dinner held in connection with the New 
Haven meeting of the National Academy of Sciences 
on November 17, tributes to Othmel Charles Mursh 
were pi evented by Professors Charles Schuchcrt and 
Richard S Lull, in memory of the one hundredth an¬ 
niversary of his birth, which occurred on Oetolur 29, 
1931 Marsh gave to Yale University his services, Ins 
great paleontological collections and his estate He 
was president of the National Academy from 188J to 
1895 

The Draper Medal of the National Academy was 
presented at its dinner to l)r Annie Jump Cannon, 
curator in the Hannid Observatory, for her woik oil 
the classification of stars by means of their photo¬ 
graphic spectra Professor Hailow Sbaplcy, dnector 
of the observatory, made the presentation address 
The Agassiz Medal for oceanography was presented 
to Professor Henry Brvant Bigelow, of Harvard Uni¬ 
versity, and diree'or of 1 u Oi cnrogrnpl it il T 1 V V 
at Woods Hole, wi *. au adiPe-s liv Pro'll m »n<‘ 

H Parker 

The Frederick Ives Medal of the Optical Society 
of America has been awarded to Dr Theodore Lvman, 
Hollis professor of mathematics and natural philoso¬ 
phy, emeritus, and director of the Jefferson Ph\si- 
cal Laboratory at Harvard University 

Tntt John Scott Medal was presented on Novem¬ 
ber 18 at the Franklin Institute to Professoi Philip 
Dnnker and to Mr Louis Agassiz Shaw, of the 
School of Public Health of Harvard University, in 
recognition of their invention of the Drinker respi¬ 
rator They presented a paper entitled “Prolonged 
Administration of Artificial Respiration ” 

General Jan Christiaan Smuts, formerly premier 
of South Africa, retiring president of the British 
Association for the Advancement of Science, has been 
Elected rector of St Andrews University 


It is expected that Professor Albert Einstein will 
spend the winter at the California Institute of Tech¬ 
nology 

Dk Allen 0 Whipple, professor of surgery at 
the College of Physicians and Surgeons of Columbia 
University, since 1921, is the first incumbent of the 
newly established Valentine Mott professorship of 
surgery The trustees, in dealing the new chair, 
proposed that it be so named in recognition of the 
“long and distinguished service of one of the most 
eminent surgeons in the whole history of New York.” 

Following the resignation of Director Janies T 
Jnn me, u* \ 0 .ur<iii Nj* w J.iiiii 1 Ivpmiun, ^lu- 
1 1“ , . > b< 1 1 n e < in oi l'( 0 ‘ vv u I ' poi 11 cil Sta¬ 
tions, Mr William A Schoenfeld, regional represen¬ 
tative of the Federal Farm Board at Portland, has 
bmi appointed dean and director 

Me Charles Alfred Wlatherby has been pro¬ 
moted to be assistant curator of the Gray Herbarium 
of Harvard University Miss Marjorie W Stone has 
been appointed bibliographer, succeeding Miss Wini¬ 
fred E Burrell 

Mr Ernest J Teblro, of Chicago, has been ap¬ 
pointed curator of the railroad transportation divi¬ 
sion of the Museum of Science and Industry of Chi¬ 
cago 

Dr Don M Griswold, formerly professor of hy¬ 
giene and public health, University of Iowa, has been 
provisionally appointed consulting epidemiologist on 
the Division of Communicable Diseases of the New 
York State Department of Health 

Dr J S Young, lecturer in experimental pathol¬ 
ogy and assistant director of cancer research in the 
University of Leeds, has been appointed Muagrave 
professor of pathology at the University of Belfast. 



5*2 SCMNM ' 


Professor Henri Lsooktb, for many yean curator 
of the phanerogamic herbarium of the Museum 
d'Histoire Naturelle in Paris, retired on October 1 
He is succeeded by Professor Henn Humbert 
Dr. Haven Emerson, professor of public health 
administration at Columbia University and formerly 
health commissioner of New York City, has been 
appointed chairman of a committee on sanitation, 
public health and water supply of the Merchants' As¬ 
sociation of New York The association has under¬ 
taken a study of the sanitation and sewage disposal 
problems of the city 

Db. Edward R. Weidllin, vice-president of the 
Board of Trustees of the Mellon Institute of Indus¬ 
trial Research and also director ot that institution, 
has been elected a member of the board of trustees 
of the University of Pittsburgh for the period 1931- 
34. The Mellon Institute is allied with the University 
of Pittsburgh 

The Experiment Station Record reports that Di¬ 
rector F B Lmfield, of the Montana College and Ex¬ 
periment Station, has had leave ol absence for lour 
months ending in December to be spent in the Orient 
It was planned to visit Japan, China, India, Aus¬ 
tralia, New Zealand and the Fiji and Hawaiian 
Islands A report will be presented on the agricul¬ 
tural outlook in Australia and New Zealand, with 
particular attention to grain and dairy production 
During bis absence, Mr Clyde McKde, who returned 
to the institution in June, alter a year of travel and 
graduate study, is serving os acting dnector 
Arthur Paul Jacot, formerly acting head of the 
department of biology of the Shantung Chnsti&u 
University, after spending three months collecting 
topotypes ol European Acanna through a grant of 
the Elizabeth Thompson Science Fund, is continuing 
his studies on the moss mites at the Osbftrn Zoological 
Laboratories of Yale University 
Dr. William Filewigz, a delegate of the minister 
of agriculture in Poland, recently visited the College 
of Agriculture of the University of Wisconsin to ob¬ 
serve methods of apple growing 
The seventh annual Norman Lotkyer Lecture of 
the Bntroh Science Guild was given by Dr H H 
Dale on November 24. The subject of the lecture was 
“Biology and Civilization ” 

Dr William Morris Davis, emeritus professor of 
geology at Harvard University, will give on Novem¬ 
ber 30 before the New York Academy of Sciences at 
the American Museum of Natural History an illus¬ 
trated lecture on “The Coral Reef Problem.” 

Da. Herbert Grove Dorset, of the U. S. Coast and 
Geodetic Survey, recently gave a lecture at the 
Catholic University on “The Fathometer and other 


Application* of Acoustics in Hydrographic Survey* 
ing# 

Professor Kyoji Sutoriro, director of the Earth¬ 
quake Research Institute of the Tokyo Imperial Uni¬ 
versity, gave an illustrated lecture on his earthquake 
studies m Japan with emphasis on the engineering 
aspect at an open meeting of the Saint Louis Univer¬ 
sity Sigma Xi Club, on November 16 

The Sigma Xi Club of the University of Buffalo 
held its first regular meeting of the current year on 
November 11, following a dinner at the Campus Edge 
restaurant Dr G H Cartledge, the newly appointed 
professor of chemistry, addressed the members on 
“Changes in tbe Periodic System” Officers of the 
club are Professor Grant Hector, president, and Dr 
Howard W Post, secretary-treasurer 

Lectures given during November at the Duke Uni¬ 
versity School of Medicine and Duke Hospital in¬ 
clude Dr R W Hegner, of the Johns Hopkins 
School of Hygiene, on ‘ Parasitology”, Dr Louis B 
Wilson, director of the Mayo Foundation, and Dr 
Eugene F DuBois, professor of medicine at Cornell 
University School of Medicine, on “Metabolic Factors 
m Hyperthyroidism and Typhoid Fever at the Duke 
Hospital.” 

The University of Pittsburgh (Xi Chapter of Phi 
Lambda Upsilon) sponsored two lectures by Dr 
Harry Sobotka, of the Rockefeller Institute and ML 
Sinai Hospital, New York City, which were given 
during October, the first in conjunction with the 
American Chemical Society on “The Biochemistry of 
Bile Acids,” the second at the University of Pitts¬ 
burgh on “The Specificity of Enzymes ” 

The De Lamar lectures at the Johns Hopkins 
School of Hygiene and Public Health are being given 
a* follows Dr. R E Dyer, acting director of the 
National Institute of Health, Washington, “The Ty¬ 
phus-Rocky Mountain Spotted Fever Group of Dis¬ 
eases”; Dr Victor G. Heiser, associate director, In¬ 
ternational Health Division, Rockefeller Foundation, 
“Disease Control and the League of Nations”; Dr 
Edgar Sydenstneker, director of the division of re¬ 
search, Milbank Memorial Fund, “Statistics of Mor¬ 
bidity”; Dr. Arthur I Kendall, professor of re¬ 
search bacteriology, Northwestern University Med¬ 
ical School, “Filterabibty of Bacteria”; Dr, Charles 
Armstrong, surgeon, United States Public Health 
Service, “The Complications of Smallpox Vaccina- 
turn”, Dr W. H. Taliaferro, professor of para- 
sitology, University ot Chicago, “Bxperimmial 
Studies on Monkey Malaria”; Dr Albert 0* Love, 
Lieutenant-Colonel, Medical Corps, U. S. A* *Bo»e 
Aspects of the Vital Statistic* of the United Btato* 
Amu *nd thmr Value in Public Hsftfih,* - # ' 
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A ftrjcFOAitnt summarizing present knowledge of 
poliomyelitis was held in Albany, New York, on No¬ 
vember 12, under the auspices of the state department 
of health and a group of pediatricians of New York 
and adjacent territory in Canada. Among the speak¬ 
ers were Drs. William Lloyd Aycoek, director, Har¬ 
vard Infantile Paralysis Commission, Boston, George 
Draper, associate professor of clinical medicine, Co¬ 
lumbia University College of Physicians and Sur¬ 
geons, Simon Floxner, director, Rockefeller Institute 
for Medical Research; William II Park, director, bu¬ 
reau of laboratories, New York City department of 
health, and Dr John G FitzGerald, director, Con¬ 
naught Laboratories, University of Toronto 

Thu semi-centennial meeting of the Staten Island 
Institute of Arts and Sciences was held on November 
11 The meeting was attended by four of the found¬ 
ers, Mr William T Davis, Dr N. L Bntton, formerly 
director of the New York Botanical Gardens, Dr 
Arthur Holhck, paleobotanist on the staff of the New 
York Botanical Gardens, and C W Leng, director of 
the Staten Island Public Museum The fifth survivor, 
Edward C Delavan, Jr, was unable to attend Pre¬ 
ceding the meeting a reception was held at the insti¬ 
tute, during which all departments of the museum 
were open for inspection A gift was announced of 
$2,000 from Mr Davis, president, to be applied to 
the foundation of a Natural Science Fund 

Thu one hundred and seventy-third regular meet¬ 
ing of the American Physical Society is being held 
at the Ryeraon Physical Laboratory of the Univer¬ 
sity of Chieago on November 27 and 28 Other meet¬ 
ing for the current season are as follows December 
18-19, Pacific Coast, Berkeley, annual meeting, New 
Orleans, December 20-30, February 25-27, 1932, 
Cambridge; April 28-30, Washington, June, Pacific 
Coast, Pullman, Washington; June meeting, New 
Haven 

Tot annual meeting of the American Society of 
Mechanical Engineers will be held in New York City 
from November 30 to December 4 

Thu annual meetings of the American Anthropo¬ 
logical Association and the American Folk-Lore So¬ 
ciety will be held on December 28 and 29, at Phillips 
Academy, Andover, Maas. 

Tot seventeenth annual meeting of the Radiological 
Society of North America will be held in St Louis, 
itm November 30 to December 4, with Dr Bundy 
Allen, Tampa, Florida, as president 

Tot annual congress of the British Institute of 
1 y wRl be held at the Central Hall, West¬ 

minster, on December 2, 3 and 4 In association with 
fib* congrats an exhibition of x-ray apparatus will be 


held m the same building under the auspices of the 
British x-ray industry 

Thu inaugural meeting was recently held at the 
London School of Hygiene and Tropical Medicine, 
of a new club to be called the “Thirty-one Club/’ in 
which it is intended to unite men of diverse scientific 
interests in order to make known the progress of dif¬ 
ferent branches of science Sir Richard Gregory, 
editor of Nature, presided 

Fob its International Polar Year Expedition the 
Canadian Meteorological Service has received a spe¬ 
cial grant to apply this year for the purchase of in¬ 
struments and for the preliminary arrangements 
The mam magnetic station will be at Chesterfield In¬ 
let Four or five other stations will be established 
principally for meteorological work 

Tun Boston Dispensary has recently created and 
established a department of clinical research Dr 
William A Hinton is the director. Research has been 
earned out at the Boston Dispensary in connection 
with the vanous services for about four years The 
definite organization of the research activities into a 
department represents an appreciation of the valne 
research has been found to have in the investigation 
of clinical conditions among the large out-patieut 
clientele of the dispensary 

Classes m the Engineering School of Columbia 
University have been opened to unemployed profes¬ 
sional engineers, according to an announcement made 
by Dean Joseph W Barker Applicants must secure 
a certificate from the Engineers’ Committee on Un¬ 
employment, of which fi deB Parsons is chairman, 
showing that they are accredited members of the pro¬ 
fession and that they are idle through no fault of 
their own They will present these credentials to 
Dean Barker who will assist them in arranging their 
class attendance The number of the engineers ad¬ 
mitted will be limited only by the size of the lecture 
halls. Catalogues and class schedules have been sent 
to the Committee, which h&B its headquarters in the 
Engineering Societies’ Building, 29 West 39th Street, 
and which is endeavoring to find work for approxi¬ 
mately 2/500 unemployed engineers in the Metropoli¬ 
tan district 

Snucmax UxrvxRsrnr announces the establishment 
of an independent department of psychology, with 
Dr, Ernst Thelm as head of the department Until 
ti»e present tune, psychology and philosophy have 
formed a single department, despite the fact that in 
nearly all other universities they have established 
separate organizations. 

Tot first book in a series qf brief scientific volumes 
*pox&**& by the Century of Progress ^rporitmn— 
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Chicago's 1933 World's Fair—has been published by 
Williams and Wilkins The title is “The Queen of 
the Sciences” and the author is Dr E T Bell, pro¬ 
fessor of mathematics at the California Institute of 
Technology The books in the senes will be written 
m a non-teehnical style. Each will deal with some 
phase of the advance of science and invention during 
the past century The senes will be published, one 
book at a tune, throughout 1932 and the early part 
of 1933 The books will average from 25,000 to 30,- 
000 words each The program includes a book on 
the automobile, giving an insight into the industry 
and its effects on society, by Mr C F Kettenng, of 
the General Motel's Corporation, n book on commu¬ 
nication—radio, telephone, telegraph—by Major-Gen¬ 
eral Squiei, on astronomy by Dr R H Baker, of 
the University of Illinois, on chemistry by Dr L V 
Redman, of the Bakehte Corporation, on steel and 
its relation to people, by Dr G M Eaton, on electro- 
chemistiy, by Dr G L Mantell, and on development 
of the evolutionary theory, by Dr II H Newman 

The Experiment Station Record reports that be¬ 
cause of the financial depression, reductions were 
made by the last Nebraska legislature in appropria¬ 
tions for most of the expending agencies of the state 
The direct tax appropriation for the University of 
Nebraska was reduced approximately 5 per cent as 
compared with two years ago, and of this amount the 
station assumed approximately 4 per cent of its di¬ 
rect tax appropriation The revolving funds made 
up of cash receipts have also been reduced by the 
lower prices received for farm products Provision 


was made, however, for some building, the College of 
Agriculture being allotted $15,000 for cottages for the 
North Platte Substation and $75,000 for rebuilding 
the animal husbandry building, partially destroyed by 
fire during the spring, while a special appropriation 
of $20,000 was made for a shop building at the Curtis 
School of Agriculture 

Accouding to Museum News, the Greater St Louis 
Museum of Natural History, which was incorporated 
October 30, 1930, is planning to erect a building and 
has had plans drawn by W P Manske and associates. 
It will provide quarters for departments of astron¬ 
omy, including a planetarium, geology, zoology, an¬ 
thropology and related subjects The first three floors 
of the building are planned to house exhibits of the 
above-mentioned subjects m natural settings On the 
fourth and fifth floors the plan places scientific collec¬ 
tions, laboratories and curators’ offices The fourth 
floor also provides for an extensive library on the 
natural sciences The planetarium will be on the fifth 
floor The ground floor is to have a lecture halt with 
a seating capacity of 800, also a cafeteria and 
kitchen The exhibit floors will be inclined so that no 
stairways nor elevators will be required, although 
these will be available for those who desire to use 
them It is proposed to erect the museum building 
on the Memorial Plaza, a downtown location, covering 
a block 300 feet square The building will cost ap¬ 
proximately three million dollars and the museum 
association will seek a bond issue for this purpose 
Mr Hermann Schwarz is president of the organiza¬ 
tion and Mr Edwin P Mainers is secretary-trea¬ 
surer 


DISCUSSION 


IS THE EMBRYO SAC A MEGASPORE? 

Seventy-five years and over seems a long time for 
a misconception of fundamental importance to have 
been persistently associated with one of the most 
classic contributions to the science of botany Yet 
such an anomaly exists in connection with Hofmeis- 
ter’s comparative researches of the middle of the last 
century—researches which paved the way m the plant 
world for the reception of the biological principles 
that Darwin announced a few years later When 
Hofmeister established homology between the free- 
sporing condition m the vascular cryptogams and the 
seed habit of the higher forms he unfortunately chose 
for comparison with the seed plants certain of the 
heterosporous forms of the vascular cryptogams 
His points of comparison are interesting from the 
fact that difference in sine of spore, the basic feature 
of heterospory as ordinarily understood, is not one 
of them. Even in the figures that he used to illus¬ 
trate his work there is no hint that he regarded dif¬ 


ference in size of the spores in the seed plants as 
important In fact, Hofmeister seems to have care¬ 
fully avoided, whether intentionally or not, any ref¬ 
erence to the embryo sac as being a large spore, stat¬ 
ing his epoch-making generalization simply as 
follows “Der Embryosack der Comferen lasst sich 
betraehten ala eme Spore, welche von lhrem Spo¬ 
rangium umschlossen bleabt” Since Hofmeister’* 
time, however, it has been universally assumed among 
botanists that the ovule does contain a big spore 
(mega- or macro-spore) and that the seed plants are 
heterosporous with regard to size, some botanists even 
going so far as to suggest that the larger the female 
spore the greater the chance of its being retained. 
The anomaly of this situation would have been long 
ago apparent had any one taken the trouble to mea¬ 
sure and compare the size of the male and f r 
spores in the seed plants, since the pollen of 
spores are in some oases even larger than thef 
•pores, and when the reverse is the case the dr , 
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i» insignificant when compared with that in the 
heterosporous vascular cryptogam where the large 
spore may be as much as 30,000 times the bulk of the 
small one 

If excuse be sought for not making measurements 
where size is concerned it may perhaps be found in 
two things. The female spore of the seed plants 
(the embryo sae initial coll) does not look like a 
spore since it has a very thin wall, no storage prod¬ 
ucts (such as starch, oil, etc ), and is in intimate 
contact with surrounding nutnent cells In the sec¬ 
ond place, it does not long remain a spore, soon un¬ 
dergoing prothalhal development and increasing very 
rapidly m size The large size at this stage of de¬ 
velopment does undoubtedly tend to moke one assume 
that the spore must originally have been large, without 
troubling to measure it How different, however 
is the true megasporous conditions Nearly all, if 
not the whole, increase in size of the megaspore over 
the micTospore occurs before prothalhal development 
begins, and the food supply from the mother plant 
is stored in the spore, where it is protected against 
the vicissitudes of the free-sponng habit of the rest¬ 
ing stage b\ a thick suben/ed coat It can get no 
further supply from the mother plant, either during 
prothalhal or embryonic development, whether the 
spore be shed at once or retained longer in the 
sporangium In contrast to this, the enclosed spore 
of the seed plants starts out small, grows rapidly 
while undergoing its prothalhal and embryonic de¬ 
velopment, and finally ceases growth and comes to its 
resting or storage stage only when the ovule has ma¬ 
tured into the seed. 

It is not intended in this statement to go farther 
into the proof that the seed plants are homosporous 1 
but to refer briefly to some of the anomalous state¬ 
ments that are included in our text-books because of 
the assumption that the enclosed spore of the seed 
plants is a megaspore In the first place the classic 
text-book choice for comparison with the seed plants 
is selagwella, although very often in some other part 
of the same text there is found a statement that the 
fern ancestry of (he seed plants has been demon¬ 
strated beyond doubt Perhaps if the text-book is an 
advanced one there may even be a statement that it is 
the eusporangiato ferns that show more relationship 
to the seed plants, the author often considering it 
necessary to apologize for drawing attention to these 
facts as the eusporangiato ferns are all homosporous, 
while the LeptOiporangtatae contain many hetero- 
sporons forms. 

^ Those who desire measurements and further proof 
can find them in the writer’s article on “Evolution of 
the Seed Habit in Plants, 9 ’ in the Transactions of the 
Boyal Society of Canada Third series, Vol xxl, 1927, 
Pp. 389-272, 


In the text-book of the future, even if the author 
is still a confirmed megasponst, may we not at least 
ask that he insert a drawing to scale of the male and 
female spores of the seed plant, to give substantial 
and convmemg visible proof of his new He might 
also add to the ordinary comparison of seed plants 
and eusporangiato ferns a reference to such things 
aB the similarity in mode of food absorption, organi¬ 
zation and orientation of the embryo m the gymno- 
sperms and certain of these eusporangiato forms. 
Perhaps an illustration of these pertinent features 
might be included, even if the ubiquitous figure of 
solaginella had to be omitted ^ ^ Thomson 

Department or Botany, 

University or Toronto 

WORK AND BODILY FATIGUE 

The text-book of physics, which I studied as a 
high-school student, said that no work was done m 
carrying a load along a level path I knew this was 
incorrect because as a boy I had earned large forkfuls 
of hay along the loft floor of the barn, to be thrown 
down to the cows and horses below, and had become 
weary in well-doing 

A similar concept of work holds in the statement 
that no work is done m holding a mass out at arm’s 
length Just let any one who believes this statement 
hold a kilogram moss m this fashion for eight hours 
(union labor) and see if he thinks he has not been 
doing work! What is the discrepancy between these 
statements in our physics text-books and out expen- 
cnees m life? Is it not fair to say that they should 
cheek with each other? 

The Milwaukee Road has electrified its railway over 
the Rocky Mountains Powerful electric motors draw 
the heavy trains up one side of the range and by a 
Bo-called regenerative braking system, much of the 
energy used m going up is recovered on the down 
grade “This is accomplished by reversing the usual 
function of the electno motors, utilizing the momen¬ 
tum of the tram to drive them as generators. 11 
(Quoted from “Running Trains with Running 
Water,” published by C M St. P and P Ry) In 
harmony with our physics text-books, no work is done 



Fig. 1 





m 


SCIENCE 




in moving tbo train over the mountain* Indeed there 
is much more sense to such a statement than to say 
no work is done in holding out a mass at arm’s length 

In Fig 1 is shown the way m which the hand car¬ 
ries a kilogram mass at arm'B length over an interval 
of time The movement is magnified three fold, while 
the time interval between the vertical and parallel 
lines is 30 seconds Involuntarily the arm sinks a 
short distance, lowering the mass, then the muscles 
contract and raiBe it again Each time the mass is 
raised work is done, and unlike the Milwaukee system 
there is no regenerative process on the down slope 
Thus from a purely physical standpoint work is being 
done m holding out a mass and this work must come 
from an expenditure of muscular energy which pro¬ 
duces bodily fatigue 

It will be noted that at the bottom of each down¬ 
ward motion there is a sudden and quick return, 
making each low point m the movement sharper than 
those at the top where the beginning of the letting 
down process seems to be more deliberate 

Any one who carries a load along a level pathway 
u also unconsciously letting his load fall to be raised 
a moment later and so doing work The swinging 
stride of one walking along a level path also raises 
and lowers the load earned and again energy is dis¬ 
sipated The energy which is thus being utilised is 
not created out of nothing It must come from bodily 
exertion and so we cxpenence fatigue 

This relation between bodily fatigue and work 
could be amplified still more by the physiologist 
showing how energy is dissipated m the mere tension 
ot the muscles 

S R Williams 

Faykrweatiier Laboratory 
ot Physics, 

Amherst College 

EFFECTS OF BREED ON EMBRYO SIZE IN 
THE DOMESTIC FOWL AND 
THE RABBIT 

Castle and Gregory 1 have published recently a 
very ingenious interpretation of BycrlyV data on the 
effects of breed on the growth of the chick embryo 
The validity of their interpretation seems to binge on 
the soundness of their assumption that the average 
weight of the unincubatcd blastoderms in the eggs 
from Single Comb White Leghorn fowls, 0 0030 gram, 
is significantly greater than the average weight of the 
unmeubated blastoderms in eggs from Single Comb 
Rhode Island Red fowls, 0 0028 gram Byerly judged 
the difference between these weights to be obviously 
insignificant and treated his data in accordance with 

i Science, u s 73, June, 1931. 

* Jour* Morphol and Physiol, 50, December, 1930. 


that assumption. Since Castle and Gregory have as¬ 
sumed that the difference in avwageblastoderm weight 
is significant, it has seemed necessary to make further 
measurements of blastoderm weight and to obtain a 
statistical measure of the variation 

Each blastoderm was washed as free from adherent 
yolk as possible and transferred to a weighing bottle. 
Water was removed with a capillary pipette Some 
water remained and this accounts for the slightly 
greater average weights of the blastoderms in the 
present study than m those described in the writer’s 
former paper 2 for the earlier weights were obtained 
by weighing several blastoderms at one tune It was 
possible to remove relatively more of the adherent 
water in the case of group weighings than in the case 
of individual weighings All blastoderms were 
weighed to the nearest 00001 gram 

Twenty-one Single Comb White Leghorn blasto¬ 
derms had ait average weight of 0 00342 — 0 000181 
gram, 22 Single Comb Rhode Island Red blastoderms 
had an average weight of 0 00333 — 0 000132 gram. 
The difference between the average weights, 0 00009 — 
0 000222, is less than half itB probable error Assum¬ 
ing the same variation m the earlier material, the 
difference between the average blastoderm weights, 
0.0002, would be approximately equal to its probable 
error Certainly no significance may be attached 
properly to differences of such magnitude Byerly* 
was justified, therefore, in his subsequent treatment 
of his data and therefore m his conclusion that no 
consistent differences due to breed were present in his 
data for the first half of the incubation period. Sub¬ 
sequent investigations on growth of the chide embryo 
make that interpretation still more likely 

Henderson 2 concluded that there are slight, if any, 
differences in weight of embryos of the same age from 
matings of Single Comb White Leghorns, of Dark 
Cornish, and from reciprocal crosses of those breeds. 
Byerlv* has shown that a hypothesis that the inherent 
rate of cell division is the same but that absolute rate 
of growth under uniform physical conditions of in¬ 
cubation is determined by food supply, is sufficient 
to account for differences in weight of embryos of the 
same ago in eggs from matings of: Rose Comb Black 
Bantams; Bantam 3 xBarred Plymouth Rock 9} 
F t hybrids from the reciprocal crosses between the 
Bantams and Plymouth Rooks. The hypothesis is 
also sufficient to account for embryo sins in small egg*, 
normal-sized eggs, and double-yolked eggs from fowls 
of breeds which normally produce eggs of standard 
weight 

Byerly 8 pointed out that different numbers of cells 
may be present in embryos of the same age, due 4a 


3 Missouri Apri. Bwp* Bio. Bid. 149, Sept, 1930. 
+Jout. Up. piel, in press, I08L 
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different percentages of odfe in lwrge and small em¬ 
bryos having been capable of division at any given 
time in the course of development Such an effect 
may be produced at any tune during the growing 
period of the animals by many different sets of con¬ 
ditions, for example, by differences in food supply 
Castle and Gregory, 1 * and Gregory and Castle" main¬ 
tain that there is an inherent difference m rate of cell 
division between their large- and small-race rabbits 
Such a difference must be present throughout the 
pmod of growth of the normal animals 

Gregory and Castle have collected conclusive evi¬ 
dence that large-race-rabbit embryos have more cells 
than small-race embryos at the 40- and 41-hour stages 
However, their data for hybrid embryos between the 
two races does not rule out the possibility that the 
difference tn cell number at those stages is due to some 
factor in the environment of the embryo or in the 
previous history of the egg Hvbnd embryos from n 
large male and small female mating had significant^ 
fewer cells at 41 hours than large-racc embrjos of 
the same age The difference in average cell number 
was 2 39 ± 0 56S, 4 2 times its probable error The 
difference between amall-race embryos and those of 
the hybrids was onlj 0 62 0 592 This is not a 

significant difference since it is only slightly greater 
than its probable error Therefore, whatever factoi 
inhibited or delayed cell division in the small-rme 
embryos may also have operated on the hybrid em¬ 
bryos from small females and need not have been 
inherent m the embryos 

In summary Byerly 3 offered the more probable 
interpretation of his data Tins has been supported 
by the results of subsequent investigations Gregory 
and Castle 6 have not yet precluded the possibility of 
other interpretations of their own data 

Thkodorb C Byekly 

Bureau or Animal Industry, 

U B Department or Agriculture 


OESTRUS-PRODUCING HORMONES 
Recently Doisy and his coworkers 1 have reported 
the isolation from the nnne of pregnancy of a crys¬ 
talline substance possessing oestrus-producing activ¬ 
ity, which is distinct from the active substance theclm 
previously described by them. Tho latter substance to 
which they gave the formula uas 

shortly afterwards isolated by one of us 3 8 and by 
XHngemanse and coworkerg. 4 It was shown subse- 


•Vottn Morph sad Physiol, 48, Sept, 1929 
' Seep, goal, 69. April, 1931 

* Doisy at st, Pros doc. Exp. Biol. Med, 28, 88, 1930, 
J* 8&L Iheta,, 01i 641, 647, 663, 656, 1931. 

4* A. Datenaadt, Maturwiss, 17 1 870, 1920 
'•A, Buteasndt Deutsah Jfed ITook., 65. 2,171, 1929. 
' 6 IBngmtapse at ol, Dmttsofc, Med* Woeh, 66, 301, 


quently 6 that tins substance is represented by the 
formula C n EL a 0 2 and that it behaves either as a 
hydroxy ketone or as a dihydroxy alcohol. 

There is no doubt that the second substance iso¬ 
lated by Doisy and his coworkers to which they give 
tho formula C 1(t H» t (OH) ]| is identical with that fully 
described earlier by one of us 6 T Although Professor 
Doisy refers to the tnol previously isolated, there is 
no suggestion in his papers that it had also been 
characterised as a tnhydroxy substance of the for¬ 
mula C ]A H fl1 (OH) A His view that the substance 
described by one of us is a mixture of both active 
substances is apparently based solely on a difference 
between the uncorrected melting points The evidence 
of the analytical data, which clearly sIiowb this sup¬ 
position to be untenable, is ignored 

A year ago when the presence in urine of two 
distinct oestrus-producing substances was clear to us, 
we were considerably puzzled over the relationship 
between them The suggestion was tentatively ad- 
\anced 7 that the substance on treatment 

with hot alkali, took up the elements of water to form 
C ia H 24 O a This supposition was subsequently shown 
to be incorrect, 8 since the former substance proved to 
be unchanged by such treatment At the same time it 
was shown that both substances occur together in 
unne, and that by distillation in a high vacuum with 
potassium bisulphate, C 18 H 24 0 5 could be converted 
into C..H.A Professor Doisy has mode no ade¬ 
quate reference to this work and has advanced the 
earlier view which has been shown to be untenable. 

G F MARMAN 
A Butenandt 

London and GSttinobn, 

July 23, 1931 

AN ADDITION TO THE HERPETOLOGICAL 
FAUNA OF KANSAS 

A single specimen of Bufo punctatue Baird and 
Girard was secured in the vicinity of Elkhart, Hor¬ 
ton County, Kansas, by W. H. Burt and a party of 
students from the Huseum of Birds and 
University of Kansas, between June 25 and July 5, 
1927 

I believe this to be the fleet record of this species 
m Kansas. The systematic papers on Kansss herpe¬ 
tology, including the reoent “List of Reptiles and 
Batraehians of Horton County, Kansas,” 1 make no 
mention of it 

* A, Butenaadt, Zeit f phynol Chen, 101* 140,1990. 

«G. 9 Martian, Chen, and Ini, June 80, 1980. 

T G. P MtrrUn, Bioehen J, 24,1,081, 1980. 

8 A, Butenandt, Abh A Ges d. WiMenseh su Q8t- 
ttngea, Math, phya Kl. Ill FoI«, Reft 9,1981. 

i E. H. Taylor, TJniv. Konttu Bet. BelL, XtX, fli OS- 
OS, 1989. 
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Published records of the range of Bufo punctatus 
report it from western Texas to southern California 
and Lower California* It has also been reported 
from Utah 8 and extreme southwestern Colorado* 4 
Ortenburger 6 reports a single specimen from Co¬ 
manche County, Oklahoma, which seems to have been 
the northernmost record east of the Continental 
Dmde So it would appear that the known range 
of Bufo punctatus east of the Rocky Mountains has 
been extended about a hundred miles to the north 

Bufo dehtlxs, a near relative, has been recently dis¬ 
covered in the same locality, 0 which makes the occur¬ 
rence of this species less extraordinary than it would 
have been otherwise 

The measurements of the Kansas specimen {Kan¬ 
sas Untv Mus Nat Htst, No 9100) are given be¬ 
low They are quite average for specimens of punc¬ 
tatus from Texas and New Mexico 


Total length 

61 

nun 

Length of head 

11 

mm 

Width of head 

21 

mm 

Length of hind leg 

40 

mm 

Length of foot 

30 

mm 

Least interorbital width 

7 

mm 

Width of parotoid gland 

65 

mm 

Length of parotoid gland 

65 

mm 


J Eeio Hiui 

Museum or Birds and Mammals, 




University or Kansas 

DO PEANUT OR ARACHIS NUT FED HOGS 
YIELD LARDS CONTAINING 
ARACHIDIC ACID 

Soltsien 1 states that lard from hogs fed on cotton¬ 
seed meal gives a reaction for cottonseed oil as if 25 
per cent of it wore present, the milk of cows fed 
on cottonseed also gives the reaction for the oil * In 
a similar way Sesame oil transmits its familiar color 
reactions to lard and butter 8 
In as much as the compounds producing the reac¬ 
tions passed unchanged through the animal economy, 
the question arose as to whether the characteristic 
glyceryl arochidatc of peanut oil would show in lard 
made from hogs fed on peanuts. 

*L. Stejneger and T Barbour, “ Check List of North 
American Amphibians and Reptiles/ 1 Harvard Press, 
1923 

8 V. M Tanner, Copya 166 26, 1928 
4 M M Ellis and J Henderson, Univ Colorado 
Studies, 1016 

6 A* I Ortenburger, Proc Oklahoma Acad 8ci ,, 6 92. 
1920 

°E H. Taylor, loo at* 

*Z, djfentl, Oh I, 140, 1901. 
a J Wauters, 8oc Chem Ind, 19, 172, 1900 
a K&nig and Z Sehluckebier, Unt Ndhr u Qenussm., 
16, 642, 1908, and also Engel, Z onp. Chem, 268, 1906 


Five hundred grams of lard, obtained from a 
famous Virginia producer of hams made from peanut* 
fed hogs, were saponified and treated to obtain 
arachidic acid by the well-known method of Renaud 
modified by Tolman 4 The resulting fatty acids were 
changed to their methyl esters and distilled in vacuo 
Two fractions were obtained, one on recrystallization 
gave an acid which melted at 61° corresponding to 
palmitic acid, and another an acid melting at 67°-09° 
indicating stearic acid No trace of a high boiling 
methyl arachidate was found 

As to the reason for the different behavior of these 
oils, the color-giving compound m cottonseed oil is 
thought to be of aldehythc nature, while that in 
Sesame oil may be phenolic, both of low molecular 
weight, as compared with glyceryl arachidate (074) 

Augustus H Gill 
Gordon T Vaala 

Massachusetts Institutf 
or Technology 

A MOTOR FOUND IN NATURE 

Souk time ago, while sitting on the shore of a small 
lake, my attention was drawn to an object squirming 
xn the water A slender floating reed was turning 
over nnd over My curiosity led me to withdraw the 
reed and to examine it carefully 

Apparently the reed had not grown straight but 
had assumed somewhat a cork-screw shape Tt was 
quite accidental that, at the tunc I happened on the 
scene, one wave-length of the waves then running 
closely approximated the axial distance covered by 
one revolution of the screw-shaped reed. Since the 
latter was lightly held by obstructions so that it was 
forced to remain normal to the advancing wave-fronts, 
each wave, as it moved shorewards, gave the reed one 
complete revolution 

Here was & tiny motor I decided to construct a 
larger one on the plan taught me by the reed After 
having determined the dimensions of waves while a 
brisk wind was blowing on the lake, I gave an inflated 
five-inch automobile inner tube one turn about a long 
bamboo pole. (Note The doughnut shaped tube was 
first cut through opposite the valve and the two ends 
of the extended tube were then closed) To my de¬ 
light, the motor, when in the water and anchored 
normal to the wave fronts, executed continuous rota¬ 
tion as the reed had done. It was interesting to note 
that, though the sea was rather violent, the motor 
maintained a constant level and an even keel for the 
action was that of a screw rather than that of a boat 

Olus J. Stewast 

Lexington, Ky. 

University or Kentucky, 

4 GWUs “Oil Analysis,” p 203 
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AN IMPROVED DROP RECORDER 

With reference to the drop recorder described by 
8. E Owen in Science 1 It will be noticed that the 
falling drop has to touch both electrodes in order to 
function This causes difficulty in adjustment, espe¬ 
cially for fast rates If, however, the drop is allowed 
to rnn down one wire from the dropping tube it is 
all the time m contact with one electrode and thus 
it is relatively much earner to adjust the second elec¬ 
trode for contact A full description of such an 
instrument was published elsewhere* and is also re¬ 
ferred to in Science 3 They are easily made and 
when once adjusted and used with a decent relay 
circuit give no trouble and will record over 1,000 
drops per minute Owing to the difficulty of drawing 
a dropping tube sufficiently fine, and at the same time 
not leaving an outside surface on which a larger 
drop collects, these instruments aro difficult to make 
above 70 drops per cc, so at the request of Professor 
Babkin, of McGill University, I slightly redesigned 
the dropping tube for a higher accuracy (100 drops 
per cc) This was accomplished by using a short 
piece of platinum needle for the tip of the dropping 
tube, where it also serves as one electrode The bch- 
ond electrode is bent up so that the tip touches the 
lower surface of the forming drop This causes the 
film to tear and the drop falls off, at the same 
moment making contact (see sketch) By using bits 



of the same needle instruments of similar accuracy 
ore readily made, thus rendering the adjustable type 
previously described (2) more or less unnecessary 
For ordinary purposes, however, the original pat¬ 
tern has proved entirely satisfactory over a wide range 
of experiments in several laboratories* In the course 
of my travels I bo frequently encounter inventors of 
“new types” of drop recorders none of which so far 
present any new characteristics, that, while I have 
no desire to inhibit research in any direction, I feel 

* 8 B. Owen. Soxenob. 74, p. 19, July 8, 1981* 

» O 8. Gibbs, Jour, of Ldb. am* CM*. Mod , 1927, XII, 

P.4M. 

•ft 8. Gibbs, flknmcs: 69, p, 649, June 21, 1929. 


that much trouble and time would be saved both to 
the inventors, and also the users, of many of these 
instruments if reference were made to my paper m 
which a study of this quite important practical prob¬ 
lem was made 

0 S Gibbs 

London, England 

FILM LANTERN SLIDES 
In order to overcome the difficulties involved in 
carrying a large number of lantern slides for use in 
illustrated lectures, we recently made an attempt to 
replace the commonly used glass slide by a film slide 



Copies of the pictures desired were made on East¬ 
man process film, which lends itself very well to the 
production of clear slide pictures A specially con¬ 
structed holder similar to a glass slide was built to 
hold these films in the projecting lantern This holder 
consists essentially of two clear glass plates which are 
sealed together m such a manner as to leave a narrow 
space between them for the reception of the film 
Undoubtedly certain refinements can be made in the 
construction of these holders if they are produced in 
larger quantities The outside dimensions of the 
holder are exactly those of the ordinary lantern slide, 
so that it fits easily into the standard frame of a 
lantern. The technique of changing the film slides » 
the same as that of changing ordinary glass slides, 
except that the glass holder stays m place when the 
film slides are changed A small, semicircular cut in 
the top of the holder makes this process easy 
The advantages of the film slide over the glass slide 
are many By the use of film the weight and bulk 
of a number of slides are reduced to a minimum; 
breakage is practically ml, since the only breakable 
part is the holder which can be safely stored in a 
mean box together with the films; notations may be 




550 


3GIIffiC& 


VOL. 74,1*0. m* 


easily made directly on the films film slides may It is probable that 19m idea of using films tor 
be stored and filed away m a small space and are lantern slides is not new, and yet the advantages an 
therefore more accessible for reference They are so many that it is difficult to understand why the 
easier to make than glass slides and the cost is much principle is not in general use to-day. 
less. Larger lantern slides, such as are used in Otto Glasses 

Europe, can be conveniently cut to the size which is Cleveland Clinic, 
used in this country, if films are used Cleveland, Ohio 

SPECIAL ARTICLES 


ON REFLEX-HYPERLIPAEM1A 
Preliminary Paper 1 

That stimulation of an afferent nerve results in a 
me Of the sugar content of the blood is a well-known 
fact, nothing, so far os we are awure, is known con¬ 
cerning changes in blood fat under this condition, al¬ 
though perhaps the “emotional” hyperlipaemia, found 
by Himwich and Fulton, is a related phenomenon 
We have, therefore, investigated the changes in 
blood fat m the cat under stimulation of an afferent 
nerve The animals in this senes were anesthetized 
by mtrapentoneal injection of chloralose At least 
two hours after the onset of the anesthesia the tat 
content of the arterial blood was determined (by the 
method of Stewart and White) before and after 
penodic faradic stimulation (periods of 5 seconds 
alternating with penods of rest of 5 seconds) for 
2 to 6 minutes at vanous strengths 
In the great majority of the expenments a marked 
“reflex-hyperlipaenua” occurred, the increase in blood 
fat is very abrupt, as it was found to be present in 
the blood drawn immediately after cessation of affer¬ 
ent stimulation 

In several instances the nso m fat was greater with 
stronger stimulation 

The following protocol is typicaj for the experi¬ 
ments of this senes 
Oot 7, 1931 

Cat, female, 3 00 kg, starved for 16 hours 
11 00 p m 27 cc 3% (warm) chloralose intraperl 
toaeally 

11 10 Ammal in side position Rectal tempera 
ture 39,0° 

Oct 8 

8 00 am Respiration regular Temperature 40 3°. 
Heating off 

8 SO Temperature 40 0° 

9 ‘ 00 Animal on board Temperature 39 8° 

Both femoral arteries and left sciatic 
exposed. 

9 OB First blood drawn (about 9 cc) Respira* 

tion 15-10 per minute Hyporreflexia 
on tapping on board 

9 08-9 10 Periodic faradic stimulation of left sciatic 

i The experiments were etarted by one of ui (7 D K ) 
during this summer His thanks are due to Mr H Hen- 
stall, candidate in medicine of Tale University, for hie 
cooperation during this part of the work 


(5"-5") for 2 minutes, coil distance 10 
cm Peripheral end of nerve not ligated. 
Moderate general responses during stimu¬ 
lation periods Dilation of pupils Rec¬ 
tal temperature 39 2° Respiration 35 
per minute 

9 10 Second blood drawn, about 9 er 

11 SO Temperature 38 6° Hyperroflexia 

11 , 50 Temperature 40 0° 

1 SO Temperature 39 5° 

£ 04 Third blood drawn (about 9 cc) 

S US IS Stimulation of left sciatic as per 9 08- 
0 10 (5"-5", 2 mm 10 cm) 

S * 14 Fourth blood drawn 

Animal sacrificed 


Figures 



Hematocrit Sugar mg 
Percent Percent 

Fat mg 
Percent 

Rise in fat 
Percent 

1st blood 

30 

85 

396 


2nd blood 

34 

98 

538 

359 

3d blood 

_ 34 

109 

412 


4th blood 

32 

119 

543 

31.8 


Investigations are in progress to determine whether 
or not a “center” exists for this reflex-hyperlipaenua, 
os well as the nature of the fats mobilized. 


T. D Kossorr 
J. G. Dusser d* Barenne 
Laboratory of Neurophysiology, 

Tale University 

VARIATIONS IN HOLOPEDIUM SPECIES 
Holopedtum gthberum is a dadoceran species well 
known to biologists as one of the very few members 
of the fresh-water plankton which possess a special 
adaptation to the floating habit in the form of 4 
spherical “test” of a jelly-like substance which en¬ 
closes the whole body of this small Entomostracan^ 
a feature which is also found in the planktonic Roti¬ 
fer Mosttgoccrca sttifero. To ecologists and to stu¬ 
dents of ammal geography, B. gibberum has a sflIt t 
stronger claim to interest in virtue of its cherust 1 
teristie habitat, namely, the slightly eeid waters of 
stenothermoui lakes and pools in North America and 
m northern Europe, and many aut ho rities regard tt 
as a glacial rebet The ganw'Jfofojtofbei is 
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interesting to the eystenaetiet, since its peculiar struc¬ 


tural characters oblige him to place it alone in the 
family Holopedidae of the eladooer&n tribe Ctenopoda, 
while of this genua itself but two species are known 
these are the familiar Eolopedium gibberum and the 
little known E amazontcum, described by Stingelin 
from material collected at the mouth of the Amazon 1 
and recorded since then from only one additional 
locality, namely, Lake Charles, Louisiana. 9 Stingelin 
himself remarked upon the peculiarity of the fact 
that this characteristically boreal cold-stenothermous 
form should have its nearest relative in tropical 
waters the circumstance is the more singular from 
the very close relationship which exists between the 
two species, and which induced Stmgehn to construct 
a carefully tabulated key to their diagnostic fea¬ 
tures 1 

Recently, in examining material collected in cer¬ 
tain small lakes near St Andrew's (New Bruns¬ 
wick), 1 have found the typical form of the species 
H, gtbberum accompanied by forms which show all 
degrees of variation in respect of those very diagnos¬ 
tic characters used by Stingelin m the separation of 
the two species. 3 It looks very much os if we hate 
here the beginning of a gradation towards the 
amagomeum type, and it is highly desirable to ex¬ 
amine material from as many freshwater lakes and 
ponds as possible, especially along the eastern fnnge 
of the United States, in order to see whether anything 
like a true connecting series between the two species 
can be established Should this be possible, we 
should have a case among the Cladooera exactly 
parallel with that of the two waterbeetles Deronectrs 
depress us and D slogans, recently elucidated by Bal¬ 
four Browne 4 and with that of Gyrtnus natator end 
G, subs trtat us, on which another British entomologist 
Is now working, 6 Such north-to-south gradations are 
of the highest interest in relation to the study of 
species-evolution and distribution, and it is, there¬ 
fore, with confidence that I appeal to American biol¬ 
ogists for collections of freshwater plankton contain¬ 
ing Eolopedium, especially from the eastern Atlantic 
States. Such collections can easily be made by tow¬ 
ing a plankton-net of bolting doth from a boat, or 
even with a hand-met: the catch should be diluted 
with 4 per oefit formalin containing a few drops of 
glycerin for efficient preservation. Any specimens 

*Th. Stingelin, Eevue Suisse de Zoologie, 12* 53-44, 


JJH A, Birjge^ Ohapter on 


"Cladocera" in Ward ft 
ihwater Biology," 693, 1*18, 
account of these variations is Included In a paper 
egM*Thc Cladoesraa Plankton of the Ohamcook Lakes," 
to be published in Contributions to Canadian 


"Or, 


Batfonr Browne, Seottish EaturdM, November- 
ifaer, 179-189, 1980. 

* J, OtiAriboper, Batura, February 14,1981. 


sent to me will be gratefully acknowledged and 
expenses of mailing defrayed. 

Kathleen E. Carpenter 

Washington College, 

Chbbteutown, Md 

MANGANESE AND THE GROWTH OF 
LEMNA MINOR 1 

It has recently been shown by the author 9 that the 
unicellular alga Chlorella will not grow without man¬ 
ganese although this organism makes apparently 
normal growth when only a minute amount of this 
element is added to the mangancsc-free culture solu¬ 
tion It has further been demonstrated 3 that a num¬ 
ber of other “rare*' elements for plant growth are 
unable to replace manganese in the nutrition of this 
organism The resnlts reported on the necessity of 
manganese for Chlorella are based on determination 
of the dry weight of cells produced Since then counts 
of the numbers of cells in plus and minus manganese 
cultures have been made These counts show as high 
as 64,000,000 cells per culture in some cases m two 
weeks’ time in cultures containing manganese in a 
concentration of 3 5,000,000 While m minus man¬ 
ganese cultures there is a decrease in the number of 
cells used for inoculation This furnishes a striking 
confirmation of the data already reported Manga¬ 
nese is therefore not a “stimulant” but an essential 
clement for the growth of Chlorella Other experi¬ 
ments not yet published using another unicellular 
green alga (species undetermined) have also shown 
the same clear out results as with Chlorella The 
investigation was then extended to the common duck¬ 
weed, Lemna minor, and here again it has been found 
that manganese is indispensable for growth 

Clark and Fly 4 have studied the relation of manga¬ 
nese to Lemna and come to the conclusion that “there 
is no indication that manganese is an essential ele¬ 
ment in the nutrition of the plant ” Since, however, 
my work has shown it to be absolutely essential for 
certain unicellular green algae and others have demon¬ 
strated it to be necessary for the normal development 
of a large number of seed plants it seems plausible 
that the duckweeds should require it also. 

The experiments on Lemna minor were all earned 
out in pure culture After many trials with vanoua 
disinfectants the following procedure was successfully 
used m freeing the fronds from microorganisms A 

1 The investigation upon which this article is based 
was supported by a grant from the Heekscher Founda¬ 
tion for the Advancement of Research established by 
August Heekscher at Cornell University. 

• Science, 72. 609-610, 1930 

* B. F, Hopkins, "Manganese an Essential Element 
for a Qreea Alga," Am, four, Rot, 17 1047, 1980 

4 N. A, Clark and CL L. Fly, "The BOle of Manganese 
in the Hutrition of Lemna," Plant Physiology 5: 941- 
247, 1930, 
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number of healthy plants were obtained and washed 
thoroughly with sterile water They were then im¬ 
mersed for an instant, one at a time, in 95 per eent 
alcohol followed by one minute in HgCl 2 solution 
1 1,000 and then rmsed in several changes of sterile 
acid phosphate solution From this the plants were 
transferred to Knop's solution plus 0 5 per cent of 
dextrose In this manner six or eight pure cultures 
were obtained It is suggested that this method may 
overcome the difficulties mentioned by Saoger 5 m con¬ 
nection with the direct disinfection of the ironds 
Experiments to determine the relation of manganese 
to the growth of Lemna weTc made on solutions freed 
from manganese m two ways In the first case the 
chemicals used in the preparation of Knop’s solution 
were recrystallized three times from conductivity 
water In the other case mangnnese was removed 
by absorption on calcium “phosphate at pH 8 0 as in 
the work with Chlorella This latter solution which 
contained dextrose was acidified and its calcium con¬ 
tent increased by adding to it a stenlc solution of 
recrystallized calcium nitrate and potassium hydrogen 
phosphate This procedure was resorted to because 
of the difficulty encountered in removing manganese 
from glucose by rccrvstalhzation Known amounts of 
iron (1 500,000) were added to each culture from a 
solution prepared from recrystalh/ed ferric alum and 
recrystallized sodium citrate For plus manganese 
cultures manganese sulphate was added to give a con¬ 
centration of Mn of 1 5,060,000 
In the first experiments without dextrose the con¬ 
trols showed no development of fronds and no root 
formation while with manganese I 500,000 there was 
good development of green fronds and healthy root 
growth In fact the fronds planted in the control 
flasks finally became chlorotic and died In table I 
the results of such an experiment are given 

TABLE I 

The Necessity or Manganese fob thf Growth or 
Lemna minor (Without Dextrose) 

Green fronds (54 days) 

+ Mn 127 (5 cultures) 

-Mn 0 (5 cultures) 

In the later experiments the presence of dextrose 
(0 5 per cent) made it possible to obtain results in a 
shorter time The summarized data from one of these 
experiments is given in Table II 
The necessity of manganese for Lemna is clearly 
shown m the above data both with and without iron 
being added In the latter experiment after the 

5 Albert Saeger, “A Method of Obtaining Pure Cul¬ 
tures of SpWodelta polyrhi* o, M Bull Torrey Bot Club 
57: 117-122, 1980 


TABLE II 

The Necessity or Manganese roa the Growth or 
Lemna minor (With Dextrose) 


Treatment 

Per cent increase 
in no of fronds 
in 21 days 

Per cent increase 
in 15 days after 
transferring one 
plant to another 
set of culture 
solutions 

- Fe - Mn 

222 (5) # 

0(5) 

-FeH Mn 

769 (5) 

810 (5) 

+ Fe - Mn 

90 (5) 

0(6) 

+ Fo 4 Mn 

843 (5) 

1160 (5) 


* The figures in parenthesis refer to the number of 
cultures m each case 


second transfer the plants without manganese showed 
no development at all and Anally died The plants 
with both iron and manganese were very healthy 
m appearance with largo deep green fronds Those 
with manganese and without iron were smaller and 
chlorotic Since the dry weights of the plants agree 
closely with the counts of the number of fronds these 
data are not given here An interesting occurrence is 
the development of definite symptoms of manganese 
deficiency consisting of depressed root formation and 
of light brownish to white necrotic areas on the 
fronds in the case of those cultures without manga¬ 
nese 

I believe that these experiments which have been 
repeated a number of times with the same result show 
conclusively that manganese is an essential element 
for Lemna and suggest that it is undoubtedly neces¬ 
sary for the growth of all green plants 

E F Hopkins 

Cornell University 
Laboratory or Plant Physiology, 
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SOME REFLECTIONS CONCERNING VALENCE 
VARIATION AND ATOMIC STRUCTURE 1 

By Professor M. GOMBERG 

TTN1VXB8ITY OF MICHIGAN 


PXBXIT me, please, to offer a word of explanation 
concerning {he ehoioe of the subject for this evening’s 
talk. Many yean ago it fell to my lot to become in¬ 
terested in a striking instance of valenoe variation, and 
the solution of that problem reeted wholly on experi¬ 
mental laboratory evidence A number of other sim¬ 
ilar cases of Talenee variation have been subsequently 
encountered by various workers, and their conclusions, 
also, rated on experimental evidence. Meanwhile, 
during the lari ten years, and especially during these 
lari five yean, {he theoretical aspect of the entire 
valence question has received much clarification as a 
result of certain theories baaed on the apeetroeeopio 
Study of tile elements. The question is alluring—do 
th* empirical findings, in this branch, of the near past 
harmonize with the recent theoretical deductions f 
Obviously, the nature of the reply to this question 

i Address of the president, the American Chemical 
tffqriSty, Buffalo, N. Y7, September, 1931. 


will be colored to some extent by the psychology of 
the questioner, but the correctness of the answer can 
only be in proportion to the requisite technical train* 
ing possessed by the inquirer On that lari score, I 
bespeak your generous indulgence. 

Thb Kablsbckb Commas 
To-morrow, September 3, will merit the seventy-flat 
anniversary since the occurrence of the interesting 
gathering of chemists, in 1800, in the peaceful little 
city of Karlsruhe, Baden. The delegates earns from 
all countries in Europe, m response to an invitation 
•ent out by a self-appointed committee. Among the 
4S signatures attached to the invitation warn those of 
Idcbig, Wfihler, Bunsen, Frankland, Williamson, Pas¬ 
teur, Dumas, hut the moving spirit of the irrganiia 
tion was young Kekuld. The object of the neetiqg 
ifsa to tee if by exchange of opinions some reasonable 
agroauMut sudd ha reaebad in regard to the pranias 
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definitions of the concepts atom, molecule, equivalent, 
atomicity, etc Not all the original signatories to the 
invitation came to the meeting Among the some 130 
in attendance, Bunsen was present, with the spectro¬ 
scopic discovery of caesium only a few months old 
Dumas, Stas, Mangnac, Fnedel, Wurtz were there 
Of the much younger men, one may mention Roscoe, 
Wisleccnus, Beilstein, Erlenmeyer, and also young 
Adolph Baeyer, 25, a pnvat-docent fledgling and eager 
for some kind of position 

It was at the last session of the meeting that Can¬ 
nizzaro urged upon his hearers the adoption of the 
long neglected, fifty-year old hypothesis of Avogadro 
as the only safe guide for differentiating between atom 
and molecule, as the only safe basis for establishing 
atomic and molecular weights Within the next few 
years Cannizzaro f s tables of atomic weights were much 
in use This proved to be an important factor in the 
successful development of the valence hypothesis, since 
the hypothesis depended for its conclusions upon the 
relation between equivalent and atomic weight 

Valence Variation 

The question, whether a given element possesses a 
fixed or variable valence, came at once to the front 
and continued to serve for many years as a perennial 
topic of bitter disputes Kekule, having been so very 
successful in his development of structural organic 
chemistry by attributing to carbon an unvanable 
valence of 4, made up his mind that all other elements 
must have each some definitely fixed and unalterable 
valence Henceforth he remained committed to this 
point of view, insisting that valence, like the atomic 
weight, is an unchangeable attribute of an atom In 
order to explain away the existence of such compounds 
as NI1 a C 1 or PCI,., he brought forward his well-known 
view of molecular compounds Ammonium chlonde, 
in Kekule's language, was a combination of the mole¬ 
cule NH fl and the molecule HC1, held together not in 
virtue of an increase in the valence capacity on the 
nitrogen atom from 3 to 5, but in virtue of some kind 
of attraction betwen the two molecules This notion 
of molecular, in distinction from true atomic, combi¬ 
nation has been handed down from generation to gen¬ 
eration with such slight modifications of meaning as 
are implied in the terms molecular complex, residual 
affinity, auxiliary valence, coordination number, etc 

After all, the question of valence variation for one 
and the same element was but a part of a much deeper 
mystery Why do the various elements differ among 
themselves in combining capacity f How far can this 
difference extend 1 A partial answer to this query 
was supplied by the revelation that all properties of 
the elements, including that of valence, appear to be 
periodic functions of the atomic weights, repeating 


themselves after each little group of seven or eight 
elements, if the elements be arranged m the order 
of their atomic weights Biographers like to trace the 
inception of the Periodic Table, directly or indirectly, 
to the Karlsruhe meeting in 1860 Be that as it may, 
both L Meyer and young Mendeleeff were present at 
that gathering and both became ardent disciples of 
Cannizzaro’s reforms. It may not be without interest 
to mention that in his first paper (1869) Mendeleeff 
did not include valence aB a periodically recurring 
property of the elements, but a year later, in his 
second and more complete paper, valence appears as 
the most important periodic function, being succes¬ 
sively 1 to 7 for the seven groups, or 1 to 8 if we 
include also the iron-cobalt group And ever since, 
valence has retailed its importance m the periodic 
classification of elements 

Mendeleeff was aware that he could make valence 
a strictly periodic property, provided the oxygen 
derivatives of the elements are oonsidered and not 
their hydrogen derivatives In the third period, for 
instance, we have a clear-cut procession of valence 
from one to that of seven Na 2 0, MgO, Al 2 Ojp Si0 2 
P 2 0 6 SO* and C1 2 0 7 If the valence of these same 
elements be measured by their hydrogen derivatives— 
the picture changes The first three vertical groups m 
the periodic table give no stable hydrides, the fourth 
group indicates, again, quadnvalence, but groups V, 
VI and VII indicate a successively decreasing instead 
of increasing valence, namely, 3, 2 and 1, as for in¬ 
stance in PHg, SII 2 , C1H Thus the periodic table 
in a way confirmed the contention of the earlier chem¬ 
ists that valence of elements Gan not be considered as 
fixed, for it seems to vary with the nature of the mea¬ 
suring element, whether the latter be oxygen or hy¬ 
drogen Moreover, some of the elements, even in 
group IV, were known not to bo exempt from valence 
variation towards one and the same element—*e., 
titanium forming compounds TiCl 2 , TiCl fl and TiC 1 4 
tin and lead being di- as well as tetra-valent 

Deficiency Valence 

Gradually it became tacitly recognized that as a rule 
the elements do conform to their group position in the 
periodic table as regards their maximum valeneo, and 
then it was further assumed that some elements do 
not always exercise the full limit of their valence 
capacity, this being especially the case with the non- 
metals The hunt for the possible occurrence of 
deficiency-valence became a frequent subject for ex¬ 
perimentation, and this search extended well into the 
present century Thus, the claim has been made re¬ 
peatedly that sub-oxides with anomalously low valence 
result when the oxalates of certain metals are heated 
at 200-300° C Moissan, in 1899, mentions that 
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metallic calcium reduces calcium di-iodide to calcium 
mcmoiodide on fusing together the mixture of the di- 
lodide and the metal Haber found that banum 
monochlonde resulted from the electrolysis of banum 
dichloride at 500-600° C Calcium monochlonde has 
been prepared crystalline, and in remarkably pure 
state, by heating in small bombs the dichlonde with 
metallic calcium to 1,000° and then plunging the bomb 
into solid C0 2 

Carbon, more so than any other clement, seemed to 
possess a fixed valence, tens of thousands of carbon 
compounds, with carbon functioning always as quadn- 
valent, offering testimony to that effect When, there¬ 
fore, it was demonstrated that carbon, also, may on 
occasions exhibit a deficiency of one valence and 
function as tnvalent, it opened a wide field for search 
of anomalous valence behavior on the part of other 
elements As a result, we now know of the existence 
of compounds which may contain in their molecules 
either monovalent oxygen, or divalent nitrogen, tn- 
valent lead or tin, monovalent iron, cobalt, nickel or 
manganese 

Excess Valence 

To say that deficiency valence results flow non- 
operativeness of the maximum possible potential val¬ 
ence does not of course explain the phenomenon, but 
at least it makes it not irreconcilable with the postu¬ 
lates of the periodic sjstem The case, however, is 
different when we come to consider that large class 
of complex compounds which result from combination 
of several whole and completely saturated molecules 
Take the very simple example, K[Ag(CN) s ] When 
dissolved in water, dissociation occurs and there are 
formed the ions K + and [Ag(CN)J —Evidently, the 
atom of silver in the anion is functioning as if it were 
divalent Similarly, in K 2 (HgI 4 ), Hg is apparently 
quadrivalent, in K 4 Fe(CN) a the atom iron is hexu- 
valent In order to obviate, or at least to soften, thi9 
discrepancy between valence as ordinarily understood 
and the peculiarly high valence of the elements in 
these complex substances, Werner called the latter 
land of valence “coordination number/’ 

Obviously, for an adequate explanation of both as¬ 
pects of valence variation, deficiency and excess, there 
is required something more than merely the knowledge 
of the quantitative manifestation of the valence action 
A .knowledge of the nature of the causative agent of 
valence, and of the mechanism involved in the action 
of that agent, are essential The disclosures of atomic 
Structure are gradually supplying the knowledge of 
these two factors. 

Atohio Stbcotubb 

Mendeleeff survived by almost ten yean the estab¬ 
lishment of the doctrine that the electron » a con- 
common to all elements. It would be interest¬ 


ing to learn what was Mendeleeffs reaction to this 
epochal discovery of Thomson’s, since Mendeleeff him- 
self had repeatedly insisted that “the periodic law 
affords no indication of the unity of matter or of the 
compound character of the elements ” What a strik¬ 
ing change m our cosmic views m so short a period! 
That all matter is electric in its nature is now a fun¬ 
damental tenet in modern science 

The Rutherford-Bohr planetary atom, with its posi¬ 
tively charged nucleus surrounded by the negatively 
charged electrons, has reached, as you know, that 
astounding stage of development when one may speak 
of the structure of the atom with a reasonable degree 
of confidence Still, for one whose detailed knowl¬ 
edge ot the subject is not oi that extent when fa¬ 
miliarity with the subject shields one against sur¬ 
prises, for such a person there is something terrifying 
m the boldness oi the statement, however well founded 
it may be, that a single atom of mercury consists of 
400 individual units, and that its 200 electrons can he 
arranged into at least 15 groups in accordance with 
their respective specific functions m the atom in its 
normal state Still more astounding is the statement 
that in a single atom two electrons can never coincide 
m all then energy relations to the atom 

This is not the occasion to undertake a detailed ac¬ 
count of the theories of atomic structure, and I am 
certainly not the person qualified to undertake the 
task In presenting the following few remarks I shall 
endeavor to observe Mr Sidgwiek’s sound advice to 
the chemist—“not to use the terminology of physics 
unless he is prepared to recognize its laws ” 

Basing their deductions upon the study of the mani¬ 
fold senes of lines m the optical and the x-ray emis¬ 
sion spectTa of the elements, and in order to account 
for these senes, the spectrosoopists have concluded 
that the electrons which surround the nucleus can be 
classed into several pnncipal groups in accordance 
with their respective energy content We can im¬ 
agine, with Bohr, that as the number of the plana- 
tory electrons, in the heavier atoms, becomes larger, 
they arrange themselves m concentric shells around 
the nucleus, each shell being characterized by its own 
energy level The first horizontal senes, hydrogen to 
helium, has one shell, and each succeeding senes— 
whether the senes be long or short—acquires an ad¬ 
ditional shell. 

Valence Electrons and Valence Action 

Much detailed knowledge is at hand concerning the 
exact number and disposition of the electrons in the 
individual inner shells The chemist, however, is in¬ 
terested mainly in the outermost electrons, for these 
alone are affected m chemical reactions between atoms. 
The dements in the first vertical group of the Mendd- 
eeff-Moseley periodic table are monovalent and con- 
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tain each one valence electron, the divalent elements 
in the second group contain 2 such electrons, etc. The 
inert gases in the eighth group are zero-valent, and are 
supposed to owe their stability and inertness to the 
presence of 8 electrons m exterior shell. It is one of 
the unsolved mysteries—or one of the arbitrary postu¬ 
lates, as you wish—that an exterior shell, no matter 
how many other shells happen to interpose between it 
and the nucleus, becomes stabilized by the presence of 
8 electrons, while shells three and four, counting from 
the nucleus, may contain, and for full stabilization ac¬ 
tually require, 18 and 32 electrons, respectively The 
great acumen with which G N Lewis and also 
I. Langmuir, two pioneers in this field, have ex¬ 
pounded this theory of a stable 8-clectron shell, and 
also the application of this theory to molecular struc¬ 
ture, is recent history to all of us 
It is eustomary to distinguish three kinds of valenoe 
action (1) When each of the two combining atoms 
contributes a valence electron and the bond consists in 
the two atoms sharing the pair of electrons This 
conception is almost identical with the original notion 
of the bond as has been used in organic chemistry 
since the days of Kekulc, except that the idea is now 
put in modern nomenclature. Such a bond is said to 
be non-polar or co-valent (2) An atom may be com¬ 
pletely robbed of one of its valence electrons, and so 
becomes a positively charged ion, (we may call this 
a positive valence) (3) The atom may gain an elec¬ 
tron from some other atom, and become a negatively 
charged ion, (this we may designate as a negative 
valence) The last two modes of valence action are 
generally grouped together as electro-valence, since 
they both resnlt in the establishment of a polar bond, 
t.e,, the two oppositely charged ions being held in loose 
combination through electrostatic attraction. How¬ 
ever, for the purposes of the present discussion it 
seems preferable to class all three modes of valence 
operation into one group, te, the so-called electro¬ 
valence bond involves also the participation of a 
valence electron from each of the atoms that axe held 
by the electro-static attraction A word of explana¬ 
tion seems necessary. For some time I have been a 
slave to the idea that an electro-valence bond is a 
secondary, and never a primary result of valence 
action The primary phase consists always m the 
establishment of a pair of shared electrons between 
two atoms, one electron from each participating atom 
Whether the bond remains as so formed, or whether 
the pair of electrons will shift wholly to one of these 
two atoms—impoverishing the one and enriching the 
second atom by one electron—is a matter which de¬ 
pends upon the relative sizes of the nuclei of the two 
atoms, and upon many other circumstances. For in¬ 
stance, hydrogen chloride, liquefied, is dot an electro¬ 
lyte^ and hence the bond is non-polar; but when dis¬ 


solved in water, the bond becomes polar and dies** 
mation is almost complete. Many analogous instances 
may be cited—and one is not wholly unjustified in 
making the generalization that all bonds are, in thesr 
primary phase, non-polar, requiring from each of the 
two atoms one electron, the two electrons being “oorre* 
spondmg electrons (London, Hmtler). The remarks 
which follow refer therefore to the non-polar, as well 
as to the primary phase of the electro-valent bond. 

DierraiBUTioK of Valence Electrons 
Now, there is abundant spectroscopic evidence that 
the valence electrons are not limited exclusively to the 
very outermost shell alone This is particularly true 
of the elements with atomic weight of 45 and above, 
and the atoms of which have more than 3 shells. 
There are almost 20 elements, the valenoe electrons of 
which must be considered as distributed, part being m 
the outer shell and some m the next underlying shell. 
Moreover, in some rare earths, the distribution of the 
valenoe electrons occurs into 3 shells It stands to 
reason that elements of this kind must exhibit variable 
valence In some chemical reactions the electrons in 
the outer shell alone may be induced into action, while 
under other different circumstances valence electrons 
in the underlying shell as well may become detachably 
and thus may also become operative as valenoe elec¬ 
trons Such elements are Sc, Ti, Cr, Mn, etc. These 
elements are well known for their multiple valence. 

However, even in those elements where the valenoe 
electrons are all contained in the outermost shell only, 
occurrence of variable valenoe is still consistent with 
atomic structure theories Spectroscopic evidence in¬ 
dicates that the electrons in the outer shell, on the 
basis of their energy content, fall into two subgroups, 

2 electrons in the first subgroup, and the remaining, 
from 1 to 6, as the case may be, fall into the second 
subgroup. It is conceivable that, beginning with the 
third vertical group, where the elements have each 
three valenoe electrons, either all three valenoe elec¬ 
trons in the atom may become operative, or only 
those that belong to one of the two subgroups, accord¬ 
ing to particular conditions of chemical reaction. The 
finding of the still unknown A1C1 or A1C1* in addi¬ 
tion to the well-known compound AlClg, should occa¬ 
sion no great surprise, since the three valence elec¬ 
trons in aluminium are not all in the same subgroup. 
Indeed, beginning with the fourth vertical group in 
the periodic tably such variation is known to be rather 
the rule than the exception, and this behavior is quits 
in agreement with the postulate of Ike theory, ahum - 
the valence electrons, although all in the exterior chejB, 
axe distributed among two sub-classes as 22, 2*3, 8*4, 
IV,y, VI, VII periodic groups rapedinly* 
Thus, we have PbCl. as well as PbQgj PCI* PC^ 
8<S* id*, SF* etc. Of eomsy net «B iNWfri e rt fl i 
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variations w molecular composition have as yot been 
realized. For some of these compounds, at the present 
time still hypothetical, theoretical considerations pre¬ 
dict an endothermal and unstable state, other com¬ 
pounds, even if predicted to be thermodynamically 
stable, are likely to prove less stable than analogous 
produets into which they can readily transform 
Thus, Aid is probably an exothermic compound and 
should exist, were it not for the fact that Aid., is 
decidedly more stable, consequently, there is a ten¬ 
dency for the following reaction to occur spontane¬ 
ously * 3 Aid = 2 A1 + Aid* 

Thus, the manifestation of valence variation appears 
explainable in the case of such atoms which have their 
valence electrons distributed among 2 or 3 shells, ex¬ 
plainable also in the case of atoms the valence elec¬ 
trons of which are all located in one shell, but the 
number of these electrons is more than 2* But how 
do the following instances of valence variation find 
their explanation (1) In the second group metals — 
Mg, Ca, Sr, etc—the two valence electrons are both 
m the same shell and both belong to the same sub¬ 
group, therefore, both electrons may be expected to 
enter into the formation of a bond with equal case 
and therefore simultaneously And yet we know, as 
cited in the early part of the paper, under certain 
conditions this is not the case (2) Carbon, with its 
4 electrons as 2 2, may be expected to function as bi¬ 
valent and quadrivalent—but why tnvalent? Simi¬ 
larly, why oxygen-uni valent? (3) Why m chlorine, 
is valence variation by two—1, 3, 5, 7 ? How to ex¬ 
plain the fact that fluorine, a member of the same 
group with chlorine, is always univalent, and no morel 

Ton would not wish me to enter here upon the dis¬ 
cussion of these and other similar questions May I 
merely say that, m my judgment, no one can fail 
to be impressed by the cogency of the arguments which 
London, Heitler and others have built up during the 
last three or four years, on the basis of what is known 
as Pauli's Exclusion Principle All the above-men¬ 
tioned valence variations seem to be explainable in a 
satisfactory manner. 

The above few illustrations may suffice to show that 
modem atomic structure theories are of great assis¬ 


tance to the chemist in explaining valence variation. 
What used to be a purely empirical fact beoomos in 
the light of these theories an understandable concrete 
process The occurrence of compounds with mono¬ 
valent calcium or magnesium, divalent aluminum, tn- 
valent carbon, and other eases of deficiency valence 
arc not only compatible with these modem theories^ 
but are predictable on the basis of the theories The 
situation is not quite so satisfactory when we come to 
consider the coordination compounds, wherein ele¬ 
ments exhibit what looks like excess valence Nearly 
all attempts at explanation of these cases of valenee 
variation make wide use of hypotheses, which in them¬ 
selves may be legitimate and are plausible, but they 
do not rest on sufficiently elear-eut experimental evi¬ 
dence It is not surprising, therefore, that two such 
eminent authorities as Sidgwick and Sugden do not 
agree whether a non-polar bond always requires for 
sharing a pair of electrons or whether a single electron 
will suffice, whether an octet of electrons around an 
atom is the limit, or whether ten, twelve and more elec¬ 
trons are also possible The fundamental theory, 
however, of atomic structure is sound, and we may 
rest assured that these problems will in time also be 
solved 

Conclusion 

In bringing to a conclusion these few scattered re¬ 
flections concerning valence variation and atomic 
structure, may I bo permitted to say this. He who u 
experimentally inclined may henceforth take heart and 
he need not be quite so timid in interpreting strange 
chemical reactions on the assumption of possible 
anomaly in the valenee of the reactants. The physi¬ 
cist has no hesitation in speaking of the temporary 
existence, at the higher temperature employed in 
spectroscopic work, of such molecules as BaCl, AIO, 
(HO), CH+, CH a , MgF, etc Is it not possible that 
under the influence of surface forces somewhat simi¬ 
lar valence variation may not be excluded even at 
lower temperatures? That these strange compounds 
are thermodynamically unstable may be true Never¬ 
theless, they may function os the mysterious catalysts, 
or as initiators of chain reactions 
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more or less metaphysical anticipations of the order 
of nature It is, on the contrary, purely inductive or 
post-observational 

The new concept is based on thousands if not hun¬ 
dreds of thousands of observations on invertebrate 
and vertebrate fossils The mammals for the first 
time reveal the complete life history of a great hoofed 
family, the Titanotheres, during twelve million years, 
of a great hoofed order, the Proboscideans, during 
thirty million years, gathered from all the museums 
and all the countries of the world The anatomical 
contrasts between these two groups of animals, 
namely, the arrest of tooth evolution m one and the 
marvelous progress of tooth evolution in the other, 
serve to absolutely establish the nine new principles 
of paleontology revealed since 1869 2 

Recently the grinding teeth of the Proboscideans 
enable us for the first tune to establish the rate of 
evolution m an extremely important adaptive organ, 
very slow even in the course of ten thousand years 
This incredibly slow rate exposes the futility of mod¬ 
ern experimental research which would produce a new 
character in a single year or in a few seconds 

In bncf, the new concept of evolution is forced 
upon us by the discovery since the year 1869 of nine 
new principles ot biomechanical evolution which were 
not only unknown to Charles Darwin but are antago¬ 
nistic to one of his fundamental theses that Nature 
does anything by variation, by fortuity, by accident or 
by chance It has taken sixty-two years of observa¬ 
tion, namely since Waagen’s observation of 1869, to 
demonstrate that organic like inorganic Nature does 
nothing by accident or by chance but only by means 
of universally prevailing adaptive principles which 
ore only revealed in long secular periods of time The 
very words adaptive action, reaction and interaction 
imply a chasm between biomechamsm and inorganic 
mechanism, across which there is no bridge at present 

Moreover, as the principal point of the present ad¬ 
dress, we are compelled to return to a creational 
concept of evolution Mark that the word creational 
is used without any of its old theological or philo¬ 
sophical implications, it is clearly distinct from the 
word created, there is no equivalent in the Greek 
language For this concept the term “anstogenesis” 
is provisionally suggested until the classicists can fur¬ 
nish us with a single term signifying the creative 
or%g%n of the adaptwe 

A brief survey of the twenty-five centimes of obser¬ 
vation and induction brings us face to face with this 
new concept 


* These nine principles are set forth in the British 
Association Centenary Address, September 2d, 1931, to 
be printed in The American Katurahst, January-Febru- 
ary, 1932 


Darwin the Founder or Paleontology 

After its bnlhant inception by Cuvier at the dose 
of the 18th century, paleontology lapsed during the 
first half of the I9th century into a merely descriptive 
and systematic science on the Continent and even in 
Britain under the genius of Hugh Falconer and 
Richard Owen Despite great discoveries m India, 
Australia, South America and Europe, paleontology 
lacked any central principle, its philosophical poten¬ 
tialities were never released Falconer and Leidy, who 
opened up the ancient fauna of the Siwaliks of India 
and of western America and who recognized ancestral 
affinities in the Proboscideans, horses and other mam¬ 
mals, spoke guardedly of descent because there was a 
hush on the old concept of evolution It was Darwin, 
the disciple of Lyell and the observer of South Ameri¬ 
can Pampean fossils, who reanimated this slumbering 
giant of Biology, and created modern paleontology, 
which reveals the life history of the earth’s billion 
years, and furnishes the only absolutely incontrover¬ 
tible proof for Darwm’s “Origin of Species’’ and 
‘Descent of Man ” 

Darwin worked altogether on the old variational 
concept, he lived too soon to see the fruits of the 
evolutionary paleontology, which he founded Not a 
single phylum or actual line of descent, not an ascend¬ 
ing or descending mutation, not a single specific 
origin, not a single character origin was known to 
Darwin In invertebrate lines of descent Waagen 
(1869) led the way to the new concept of evolution 
closely followed by Neumayr, and Alpheus Hyatt. 
Among the vertebrates, Leidy, Cope, Marsh, Gaudry 
were the pathfinders of phylogeny and of continuous 
lines of ascent But the pioneer m the Darwinian 
revolution was Waldemar Kowalevsky, the first to 
apply Darwin’s survival of the fittest idea to Bmgle 
adaptive or madaptive organs 

Among the older hypotheses as to the modes of 
evolution or organs paleontology proves that Lamarck 
was wrong in his main assumption that characters 
acquired by the soma are inherited, Darwin was 
wrong in adding Lamarckism to his original selection 
theory. Paleontology also reveals the fallacy in Mc¬ 
Bride’s recent Lamarckian argument that habit is a 
driving factor in evolution, habit is not the driving 
factor but it is one of the guiding factors, grant the 
whole arguments of the Lamarckiana, ancient and 
modem, the larger part of biomechanical evolution 
would still remain unaccounted for Darwin knew not 
a single one of the nine paleontologio principles dis¬ 
covered since his tune DeVnes was wrong in believ¬ 
ing that species arise by the selection of fortuitous 
mutations. Darwin passed away just at the time 
when Wetsmann was establishing hie cellular con¬ 
tinuity of the germ-plasm principle, Wsfamtnn wat 
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wrong in his subsidiary super-selection assumption 
that fortuitous variations of the germ-plasm give nse 
to new species Darwin recognized the sub-species 
of birds and tortoises on the Galapagos Islands pro¬ 
duced by geographic isolation, but he lived too soon 
to recognize Wagner’s now well established principle 
of the ongm of species and sub-species through 
geographic isolation Darwin was doubtful of Buf- 
fon’s factor of speciation through the direct action of 
environment, he was astonished at the pioneer case 
of Satumta brought forward by Wagner Darwin 
know not a single case of intcrgradations between liv¬ 
ing species, we now know hundreds of intergradationb 
in fishes, birds, reptiles and mammals 

As to the older hypotheses as to the ongin of single 
characters, throughout Darwin’s life period our atten¬ 
tion was mainly concentrated on species rather than 
on single characters In this after-penod both zoolo¬ 
gists and paleontologists are concentrating on the 
ongin of single characters of which sub-species, spe¬ 
cies, genera and orders are by-products Understand 
the origin, nse and fall of a single adaptive bio¬ 
mechanical character and you will understand the 
whole story It is like Tennyson’s “flower m the 
crannied wall ” 

In conversation with Dr Hans Spemaun recently, 
and knowing of his brilliant researches upon “living 
organizers,” I asked him to produce a system of fossil 
organizers by which the nine new principles revealed 
by paleontology could be coordinated He declared 
lumself an agnostic as to the causes of evolution J 
also am a complete agnostic, perhaps even more of 
an agnostic than*Spemaiin, because, while he may be 
familiar with the eleven principles of biomechanical 
evolution revealed by zoology and comparative anat¬ 
omy, we have through forty years of continuous obser¬ 
vation become familiar with nine additional principles 
revealed by paleontology 

It does not detract one iota from Darwin’s greatness 
aa the founder of modem paleontology to say that it 
revolutionizes Darwin’s old variational concept of the 
evolution process, even as Cuvier’s paleontology of 
special-creation and successive-creation concepts was 
revolutionized by Darwin. Would that Darwin could 
return to earth to see his fossil offspring and to wel¬ 
come the new concepts revealed in the extinct animal 
and plant kingdoms and of man 

Six Principles op the New Concept 

Certain of these six principles of biomechanical 
evolution were presented in the author’s Hale Lectures 
before the National Academy in the year 1016 , sub- 
sequantly published in a volume entitled “The Origin 


and Evolution of Life ” Others ore here stated for 
the first time. 

(1) Untformitanan rather than cataclysmah 
Organic evolution conforms with the uniiormitanan 

interpretations of Hutton and Lyeli of the middle of 
the 18th century which had such a profound influence 
on the mind of Darwin The uniformity of organic 
evolution proceeds with the uniformity of the physical 
and chemical environment 

(2) Centrifugal rather than centripetal 
Paleontology strengthens Weismann’s epoch-making 

generalization of 1880, namely of the geneplasnuc 
rather than somatic ongin of all characters. No 
characters arise except from latent potentialities m 
the germ 

(3) Creational rather than variational 
Paleontology adds something far more important, 

namely, the adaptive origins of new characters from 
the germ for which the only term in our language 
ut present is “creational” Paleontology strengthens 
the conclusions independently reached by zoologists 
that Darwin, from lack of evidence m his time, over- 
stressed the principle of vanation Paleontology, 
moicover, demonstrates that variation ot kind is tem¬ 
porary and fugitive, although plus and minus varia¬ 
tion of degree is \ery important under selection 

(4) Meactional rather than entelechistic 

This creational process is, however, not wholly spon¬ 
taneous, independent or emergent except perhaps in 
the evolution of the mind The latent biomechanical 
powers of the germ are only evoked in the process of 
adaptive reaction either in the course of individual 
development or as a secular or age-long process 

(5) Anfoenergishc rather than eyn-energtatxc 

Life tends to borrow energy in order to resist 
energy—this is the distinctive feature of all living 
mechanisms—the root of the idea of the struggle for 
existence 

(6) Evolution is proi-etnptrtcal rather than tneta - 

empirical 

Many of the biomechanical organs evolve in the 
genepl&sm before there is any actual need for them 
rather than after the need for them anses This is in 
opposition to the main thesis of Lamarck and of 
Herbert Spencer. Spencer behoved that mind was 
built up through experience, but observed facts prove 
otherwise We have found that much larger intelli¬ 
gence exists among primitive people than there is 
any actual need for, intelligence capable of grasping 
mathematical ooncepts among Eskimos who had no 
need even to count on their Angers. 
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SCIENTIFIC EVENTS 


GRANTS FROM THE ELIZABETH THOMP¬ 
SON SCIENCE FUND 

Previous awards from the Elizabeth Thompson 
Science Fund were reported in Science on November 
16, 1929, and earlier Since the last report the fol¬ 
lowing awards have been made 

At the meeting of December 3,1989 

Margaret Harwood, Maria Mitchell Observatory, Nan 
tucket, $300 for assistance in the measurement of tlio 
light of variable stars and the computation of tho periods 
of variation 

At the meeting of February 11 } 1930 

B A Brink, University of Wisconsin, $300 for assis¬ 
tance in the classification of pedigreed maize cultures 
segregating for a condition known as semi sterility 

J E Hull, Belford Vicarage, Northumberland, $150 for 
the purchase of a microscope to aid in his studies of the 
ocarina 

Arthur Jaeot, Shantung Christian University, $120 
toward aid in carrying on researches on moss mite fauna 
and on mullets 

B L Taylor, Bar Harbor, Maine, $100 toward the 
compilation of an alphabetical list and bibliography of 
the parasitic hymenoptcra, 

W 8 Cooper, University of Minnesota, $350 for aid 
in physiographic and vegetational investigation of the 
early postglacial sand dunes of the Mississippi Valley 
in Minnesota 

L O Overholts, Pennsylvania State College, $150 for 
assistance in completing a monograph on the poly- 
poraceae of the United States and Canada 

H C Heath, Woman’s College of Alabama, $300 for 
aid m experiments in the use of potash shale as a soil 
builder 

At the meeting of November 84, 1930 

II J Deuel, Jr, University of Southern California, 
$300 for investigations on the antiketogenic value of 
various carbohydrates 

Arthur Jacot, Shantung Christian University, $200 for 
old in duplicating two early collections (now lost) of 
moss mites 

F W Emerson, Now Mexico Normal University, $50 
for equipment to study the distribution and means of 
propagation of the scrub oak and conifer association. 

At the meeting of February 88, 1931 

William Rowan, University of Alberta, $400 toward 
the expenses of his experiments on migratory habits of 
birds 

At the meeting of May 86, 1931 

Gerhard Kirsch and Friedrich Heeht, of Vienna, $250 
to procure a mierobalanee for special analysis of radio¬ 
active minerals with reference to the better determina¬ 
tion of the age of the earth. 

P B Babkin, McGill University, $306 for assistaaee 


in experimental investigations on the relation of the 
gastric secretion to pernicious anemia. 

At the meeting of November 84, 1931 
W H Horr, University of Kansas, $100 for the pur 
chase of certain sugars for the further study of the nu¬ 
trition of fungi 

The trustees of tho Elizabeth Thompson Science 
Fund meet ordinarily during the last ten days of the 
months of February, May and November Applica¬ 
tions for grants should be sent well in advance of the 
meeting to the secretary of the fund, Dr. Edwin B. 
Wilson, 56 Van Dyke St, Boston, Mass 

THE UNITED STATES PHARMACOPOEIA 

E Fullerton Cook, Ph M, Philadelphia, Pa., is 
chairman of the Committee of Revision of the Phar¬ 
macopoeia of the United States of America, 1930- 
1940 

The chairmen of the sub-committees working on 
the eleventh revision of the Pharmacopoeia are aa 
follows 

Beid Hunt, M D, of Boston, Mass, 8ub Committee 
on Scope 

H A Christian, MD, of Boston, Maas, Sub-Corn 
mittee on Therapeutics and Pharmacodynamics 

C W Edmunds, M D, of Ann Arbor, Mich, Sub-Com¬ 
mittee on Biological Assays 
G W McCoy, M D, of Washington, D C, Bub Com¬ 
mittee on Biological Products and Diagnostical Tests 
E L Newcomb, Ph M, of New York City, Sub Com 
mittee on Botany and Pharmacognosy 
O B Jordan, M S, of West LaFayatte, Indiana, Bub 
Committee on Proximate Assays. 

John C Krantz, Jr, Ph.D,, of Baltimore, Md, Sub¬ 
committee on Inorganic Chemicals 
G D Beal, Ph D, of Pittsburgh, Pa, Sub-Committee 
on Organic Chemicals 

Ernest Little, Ph D, of Newark, N J, Sub-Committee 
on Reagents and Test Solutions 
Charles H LaWall, ScD, of Philadelphia, Pa^ Sub¬ 
committee on Volatile Oils 
W L. Scoville, Se D., of Detroit, Mich, Sub-Cammitiee 
os Extracts, Fluidextraots and Tinctures* 

H A Langenhan, Ph D, of Seattle, Wash,, Sub Com¬ 
mittee on Waters, Solutions, Spirits, Syrups, Elixir*. 

Leonard A Seltzer, Se D., of Detroit, Mich., Sub-Corn 
mittee on Cerates, Ointments and Miscellaneous Galenicals, 
Theodore J Bradley, PhmJD, of Boston, Mast., Sub¬ 
committee on Tables, Weights and Measures. 

A G DuMer, Ph D, of Baltimore, Md., SnWkwnmttMS 
on Nomenclature. 

SIGMA PI SIGMA CONVENTION 
Tax national convention of Sigma Pi fityma, kott* 
orary physics fraternity, was Mid at t^e Umqaljf 
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o£ Kentucky from November 5 to 7. National officers, 
delegates from the twenty chapters and alumni mem¬ 
bers gathered at 7:30 r u* on November 5 at the 
Lafayette Hotel m Lexington for a model initiation 
of pledges from the Kentucky chapter, the pro-con¬ 
vention smoker and a meeting of the executive coun¬ 
cil of the society. Formal sessions of the convention 
began at 9 00 a, u on November 6, with an address 
of welcome by Professor Wm S Webb, head of the 
department of physics of the University of Kentucky 
Dr E C Young, of the College of William and Mary, 
then delivered hw address as retiring president on 
“Recent Advances in Physics m their Relations to 
Other Sciences ” 

The report of the secretary, Dr Marsh W White, 
of the Pennsylvania State College, indicated a sub¬ 
stantial development of interest in the idea of a na¬ 
tional honorary physics fraternity, as evidenced by 
the chartering of fourteen new chapters since the pre¬ 
vious convention m 1928 and a growth in member¬ 
ship to more than 700 Among the new chapters 
scheduled for installation is one at the University of 
the Philippines. The secretary reported the begin¬ 
ning in 1930 of the publication of a magazine, The 
Madtatton8 of Sigma Pi Sigma and an esoteric pub¬ 
lication, The Bulletin Each chapter delegate also 
presented a report of the activities of his group, 
showing that open meetings of the chapters during 
1930-31 have been addressed by such speakers as R 
A Millikan, K T Compton, W E Forsythe, Arthur 
Haas (University of Vienna), D. C Miller, F K 
Richtmyer, C E Mendenhall, etc 

The guest speaker at the convention was Dr W F 
G. Swann, director of the Bartol Research Founda¬ 
tion He was initiated into the fraternity as an hon¬ 
orary member, after which he spoke on “Electro¬ 
dynamics and Relativity ” His evening address to a 
large audience was on “Some Philosophical Concepts 
of Modem Physics,” 

At the business sessions on November 7 plans were 
devised for nation-wide tours of prominent physicists 
as speakers to the chapters of the fraternity and at 
neighboring institutions Officers elected were Pres¬ 
ident, Dr M N, States, Central Scientific Company, 
Vice-president, Professor G. D Collins, Duke Univer¬ 
sity, and Executive Secretary, Dr Marsh W White, 
the Pennsylvania State College The additional mem¬ 
bers of the Executive Council are. Dr R. C Young, 
College of William and Maiys Dr R, C Colwell, 
West Virginia University; R. W. Graves, Duke Uni¬ 
versity, and Dr* J. M, Douglas, Davidson College. 

THE AMERICAN ASSOCIATION OF 
, PHYSICS TEACHERS 
second annual meeting of the American Asso- 
AWtia of Physics Teachers *iU be held on Decora- 
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ber 30 and 31 in New Orleans m conjunction with the 
annual meeting of the Amenoan Association for the 
Advancement of Science, with which this association 
is affiliated. Headquarters has been established at 
the Hotel Roosevelt 

On Wednesday, December 30, at 6 30 p. m,, the 
association will meet with the American Physical So¬ 
ciety at a joint dinner at the Hotel RooBOvelt. 

On Thursday, December 31, at 10 00 a m , the as¬ 
sociation will meet in Room E, Hotel Roosevelt, and 
the program will consist of a list of invited papers 
dealing with various phases of the most recent devel¬ 
opments in the teaching of physics 

The afternoon program at 2 00 p u will consist 
of a number of short papers given by members of the 
association, dealing with special pieces of laboratory 
and demonstration apparatus of recent development 
by the authors Some of this new apparatus and 
others not discussed in these papers will be on exhibi¬ 
tion in the general apparatus exhibit of the American 
Associatipn for the Advancement of Science in the 
Municipal Auditorium. 

At 4 00 p u on Thursday, December 31, there will 
be the annual meeting for election of officers and 
transaction of business 

The detailed program of the various sessions may 
be obtained previous to the meeting by writing to the 
secretary of the association, Professor Wm. S Webb, 
University of Kentucky, Lexington, Kentucky 

THE ANNUAL MEETING OF THE AMERICAN 
ORNITHOLOGISTS 1 UNION 

Thu Forty-ninth Stated Meeting of the American 
Ornithologists’ Union was held in Detroit, Michigan, 
from October 19 to 23,1931 The meeting was largely 
attended and representatives were present from 21 
states and 6 provinces The headquarters were at the 
Book-Cadillac Hotel where the business sessions and 
most of the public sessions were held. On Wednesday 
the meetings were held at Ann Arbor, in the Museum 
of Zoology of the'University of Michigan, and on 
Thursday afternoon the closing session was held at 
the Cr&nbrook Institute of Science at Bloomfield 
Hills, 

The officers were reelected for 1932 as follows: 
President, Joseph Gnnnell, Berkeley, California; 
Vice-presidents, A C. Bent, Taunton, Massachusetts; 
J H. Fleming, Toronto, Secretary, T S Palmer, 
Washington, D. C , Treasurer, W. L. McAtee, Wash¬ 
ington, D. C. Additional members of the council, 
James P. Chapin, Rutbvea Deane, H C Oberholser, 
J L. Peters, C. W Richmond, T. S Roberts and P, 
A Taverner. 

The election of new members included three com- 
spondkS^ felipws: Albert Collm, of Helsinki, JW 
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land , M B Kinnear, of London, and Ernst Mayr, of 
Berlin 

Five members elected were Clinton G Abbott, San 
Diego, 0 L Austin, Jr, North Eastham, Massachu¬ 
setts, W W Bowen, Philadelphia, B H Christy, 
Sewiekley, Pennsylvania, and Mrs M M Nice, Co¬ 
lumbus 

The Brewster Medal, awarded biennially for the 
most meritorious work on American birds, was 
awarded this year to Mrs Florence Merrmm Bailey 
for her "Birds of New Mexico ” 

On Friday, October 23, the members visited the 
Jack Miner Sanctuary, at Kingsville, Ontario, and 
after luncheon proceeded to Point Pelce National 
Park, where the afternoon was spent in observing the 
birds 

MEETING AT THE MISSOURI BOTANICAL 
GARDEN IN HONOR OF JULIUS SACHS 

According to n statement issued by Dr George 
T Moore, director of the Missouri Botanical Garden, 
the one hundredth anniversary of the birth of Julius 
Sachs occurs October 2, 1932 In view of the 
pioxmuty of this date to the meeting of the Amer¬ 
ican Association for the Advancement of Science in 
Now Orleans, it seems suitable that some recognition 
be given to this anniversary during the holidays 
Accordingly, the Missouri Botanical Garden is plan¬ 
ning to keep "open house” on Sunday, December 27, 
for botaniRts who are planning to attend the meet¬ 
ings at New Orleans 

Guides will be on hand for the outside gardens and 
conservatories, and will leave the mam gate at Tower 
Grove Avenue and Flora Place on the hour from 9 
a, m until J2 noon The library and herbarium will 
be open during the morning and members of the staff 
will be m attendance to furnish information or as¬ 
sistance There will be a special exhibit of books of 
historical interest relating to the development of plant 
physiology Luncheon will be served in the confer¬ 
ence room of the administration building at 1 v m 

There will be a program of scientific papers in the 
lecture hall of the old museum building at 2 p u 

“ Plant Physiology as Sachs Found It,” by Dr Ernest 
6 Reynolds, Washington University 

“The Contributions of Sachs to Plant Physiology,” 
by Dr Charles F Hottes, University of Illinois 


“Progress in Plant Physiology since Sacha,” by Dr, 
D. T MacDongal, Carnegie Institution. 

The best tram for New Orleans leaves at 6 30 p m , 
Sunday, arriving at New Orleans at 6 p u, Monday. 
The program will be completed in ample tune to admit 
of taking this train Tickets can be purchased from 
St Louis to New Orleans over the Missouri Pacific 
Railroad A representative of the railroad will be 
at the garden to arrange sleeping ear reservations, 
for which ample space will be reserved 

THE THOMAS CHROWDER CHAMBERLIN 
SCIENCE LIBRARY 

On October 20 Beloit College dedicated a new sci¬ 
ence library to the memory of Dr Thomas Chrowder 
Chamberlin, graduate of Beloit College m 1866 and 
later a member of the facult\ This library has been 
built around Dr Chambei hn’s private library which 
was given to Beloit by Dr Rollin T Chamberlin in 
1930 and has been named the Thomas Chrowder 
Chamberlin Science library. Professor Chamberlin 
also sent $1,000 to supplement this collection of books 
in the field of geology 

The disposal of this gift brought home to the col¬ 
lege the advantages which might be obtained by 
organizing a science library to bo housed m the Pear¬ 
sons Hall of Science, and to be administered as a 
branch of the Beloit College Library Through the 
kindness of the heirs of the late William E Hale, a 
gift of $11,404 was used for the reconstruction of the 
small auditorium m Pearsons Hall of Science, the 
sloping floor being replaced with a cement floor and 
the entire surrounding brick walls being made more 
nearly fireproof The basement below was walled up 
and the construction was so earned out that the lift¬ 
ing of a cement slab will later, with the growth of 
the library, moke possible an extension of stacks into 
the lower floor In the reconstruction, a modem 
double sky-light was installed and ventilation was 
secured through the installation of several umvent 
units. Library equipment, including approved metal 
stacks, attractive oak tables and Windsor chairs, suit¬ 
able periodical and display book racks, with complete 
card index files, have been secured 

The library already contains 13,000 volumes. It 
makes possible an ideal relation between laboratories 
and reference books through its nearness to the va¬ 
rious scientific laboratories. 


SCIENTIFIC NOTES AND NEWS 

Tub Penrose Medal of the Geological Society of Dr William Moms Davis, professor ententes of 
America, given for outstanding semee in the ad- geology of Harvard University. Presentation will be 
vaneement of geological science, has been awarded to made on December 30 at the annual dinner at Abe 
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society to be held in Tulsa in connection with the 
forty-fourth annual meeting. The medal was founded 
in 1926 by the late Dr B A F. Penrose, Jr 

The Rockefeller Institute for Medical Research on 
November 20 honored Dr Theobald Smith, member 
ementua of the institute and vice-president of its 
board of scientific directors, at a dinner which wits 
held at the department of animal and plant pathol¬ 
ogy near Princeton, New Jersey The dinner marked 
the formal opening of the Theobald Smith House, 
which was for many years the residence of Dr and 
Mrs Smith while he served as the director of the 
department and has recently been remodeled to serve 
as a staff house for the scientific workers Dr Simon 
Flexner, director of the Rockefeller Institute, pre¬ 
sided In addition to Dr Theobald Smith, speeches 
were made by Mr John D Rockefeller, Jr, and Di 
William H Welch 

Dh William Kbltneb Robbins, known for his 
work on textile coloring, died at Manchester, N H, 
on November 26, aged seventy-six years Dr Rob¬ 
bins was chief chemist of the Amoskeag Mauutactui- 
xng Company 

Dr Georgs William Miters, professor of the 
teaching of mathematics and astronomy at the College 
of Education of the University of Chicago from 1001 
until 1929, died on November 23 at the age of sixtv- 
seven years 

The death in the Crimea, near the Nikitsky Gar¬ 
dens, is announced of Dr S Kostychev, known as 
an authority w plant physiology 

Major General Sir David Bruce, distinguished 
for his work on tropical diseases, president of the 
British Association for the last Toronto meeting, died 
on November 27 at the age of Beventy-six years 

Medals of the Royal Society were awarded at the 
anniversary meeting on November 30 as follows 
Royal Medals to Sir Richard Glazebrook, for his dis¬ 
tinguished work in experimental physics, and to Pro¬ 
fessor W H Lang, for his work on the anatomy and 
morphology of the fern-like fossils of the Old Red 
Sandstone, the Copley Medal to Sir Arthur Schuster, 
for his distinguished researches in optics and terres¬ 
trial magnetism, the Davy Medal to Professor A 
Lapworth, for his researches in organic chemistry, 
particularly those in connection with tautomensm 
and the mechanism of organic reactions, the Sylvester 
Medal to Professor E T. Whittaker, for his original 
contributions to both pure and applied mathematics, 
and the Hughes Medal to Professor W L. Bragg, 
for his pioneer work on the elucidation of crystal 
tfttaetuxe by x-ray analysis. 

of the Royal Society have been elected as 


follows: Sir Frederick Hopkins, president; Sir 
Henry Lyons, treasurer. Dr H. H Dale and Sir 
Frank Smith, secretaries, Lord Rayleigh, foreign sec¬ 
retary, other members of council —Dr. J A Ark¬ 
wright, Professor G Barger, Professor W L Bragg, 
Professor E P Cathcart, Mr A C. G Egerton, Mr. 
R If. Fowler, Professor E S Goodrich, Professor 

G H. Hardy, Professor W N Haworth, Professor 

C E Inghs, Professor 0 T Jones, Sir Thomas 

Lewis, Dr N V Sidgwick, Professor A G Tansley, 

Professor G I Taylor and Professor D’A W 
Thompson 

Professor K Fujit, of Tokyo, Professor Victor 
Gr^goire, of Louvain, and Professor O Rosenberg, of 
Stockholm, have been elected honorary fellows of the 
Royal Microscopical Society 

The Royal Society of Sciences in the Dutch Indies 
has elected as foreign corresponding members the fol¬ 
lowing Dr A Ernst, Zurich, Dr A Lacroix, Pans, 
Dr T Wayland Vaughan, La Jolla, Calif , Dr J 
Boden Kloss, Singapore, Piofessor G Elliot Smith, 
London, Mr J B Serivenor, Natu Ga]ah, F M S , 
H Tanakadate, Sendai, Japan, M F Blonde!, Hanoi, 
Indo-China, and Dr J Wanner, Bonn The total 
number of corresponding members permissible in the 
society is thirty The number was brought up to 
nineteen at the election in December, 1930 

Professor Hubert Gregory Schenck, of the de¬ 
partment of geology of Stanford University, has been 
elected to membership in the Geological Society of 
France 

The annual Chilean Nitrate of Soda Nitrogen Re¬ 
search Award was made at the annual meeting of the 
American Society of Agronomy in Chicago to Dr 
W H Pierre, of the University of West Virginia, 
and Dr Hans Jenny, of the University of Missouri 

Dr. William Penn Brooks, Amherst, Massachu¬ 
setts, professor of agriculture emeritus and formerly 
director of the Massachusetts Agricultural Experi¬ 
ment Station, celebrated his eighty-first birthday on 
November 19 

Professor Albert Einstein has been appointed 
the Rouse Ball Lecturer at the University of Cam¬ 
bridge for the year 1931-1932 by the faculty board of 
mathematics. 

Dr. Harry H Plasrett, professor of astrophysics 
at Harvard University, has been appointed Savihan 
professor of astronomy at the University of Oxford 
and director of the observatory to succeed the late 
Professor H. H Turner The appointment dates 
from January 1. Professor Plaskott will not, how¬ 
ever, assume the professorship until June as he is 
completing arrangements for a new sixty-inch tele- 
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soope in South Africa and supervising the construe- 
tion of a spectrograph in Cambridge, 

Associate Professor Otto Struve, of the Univer¬ 
sity of Chicago, has been appointed assistant director 
of the Yerkes Observatory Professor Frost has been 
making a satisfactory recovery from recent illness at 
the Billings Hospital, and expects to resume his 
duties as director within a short time 

F, W Hodge will terminate his service with the 
Museum of the American Indian, New York City, at 
the close of the present year to assume the director¬ 
ship of the Southwest Museum at Los Angeles, Cali¬ 
fornia. 

As visiting professors at the Johns Hopkins Uni¬ 
versity for one year there have been appointed Dr. 
Georg Tiscbler, professor of botany at Kiel, Dr Wil¬ 
liam J Cooper, U. S Commissioner of Education, 
and Profesaor'Edward L Thorndike, of Teachers Col¬ 
lege, Columbia University 

Dn. Frederic M Hanes will be acting professor of 
medicine and head of the medical service in Duke 
Hospital while Dr Harold L Amoss is this year visit¬ 
ing professor of medicine in the Peiping Union Med¬ 
ical School in China. 

M, F Miller, assistant dean of the College of 
Agriculture and chairman of the department of soils 
of the University of Missouri, b&s been designated 
acting dean and director during the six months’ ab¬ 
sence in Europe of Dr F B Mumford for a study, 
mainly m England, France and Germany, of world 
conditions affecting American agriculture 

Dr. Samuel Van Valkenbkrg, of Detroit City Col¬ 
lege, has been appointed associate professor of clima¬ 
tology and regional geography at Clark University, 
succeeding Dr Charles F Brooks, who assumes the 
directorship of the Blue Hill Observatory in Febru¬ 
ary Dr Van Valkenberg was a member of the fac¬ 
ulty of Clark University from 1927 to 1929 Dr Wal¬ 
lace B. Atwood, son of President Wallace W Atwood, 
has been appointed assistant professor of physiog¬ 
raphy and regional geography 

John Wagner, Jr , civil engineer, industrial 
agent of the Beading Company, has been elected 
president of the Wagner Free Institute of Science, 
Philadelphia, succeeding his father, Mr Samuel T 
Wagner, who died on August 7 

H C Diehl, senior physiologist, U S Department 
of Agriculture, has been placed in charge of the 
frozen pack investigations of the department, with 
headquarters at Seattle, Washington, where the Bu¬ 
reau of Plant Industry has established a laboratory 
designed for research in the freezing preservation of 
fruits and vegetables Mr. Diehl was formerly in 


charge of the maturity handling and storage investi¬ 
gations of the department with headquarters at 
Wenatchee, Washington. 

The following appointments have been announced 
at Tulane University: Dr Francis H Wilson, for¬ 
merly associate professor of botany, University of 
Richmond, assistant professor of zoology, Dr. 
Dorothy W Seago, formerly associate professor of 
psychology at North Carolina College for Women, 
assistant professor of psychology at Newcomb Col¬ 
lege, Dr Bruce P Webster, formerly instructor in 
medicine at the College of Physicians and Surgeons, 
Columbia University, assistant professor of medicine, 
Dr William H Perkins, instructor in medicine, has 
been promoted to a professorship of preventive medi¬ 
cine and head of the department m the School of 
Medicine 

At the annua! meeting of the American Society of 
Agronomy held in Chicago on November 19 and 20 
the following officers were elected for the coming 
year President, Dr P E Brown, Iowa State College, 
Ames, First Vice-prestdent, Dr S A Waksman, 
Agricultural Experiment Station, New Brunswick, 
N. J , Second Vice-president, Professor George Stew¬ 
art, U S Forest Service, Ogden, Utah, Third Vice- 
president, It J. Throckmorton, Kansas State Agricul¬ 
tural College, Manhattan, Kansas, Fourth Vice-pres¬ 
ident, Dr M A. McCall, Bureau of Plant Industry, 
Washington, I). C , Secretary-Treasurer , Dr. F. B. 
Smith, Iowa State College, Editor , Professor J. D* 
Luckett, Agricultural Experiment Station, Geneva, 
New York 

At the meeting held on November 12 the Wash¬ 
ington Section of the American Chemical Society 
elected the following officers: President, E. Wickers * 
Secretary, J H. Hibben, Treasurer, 0. E. May; 
Councilors, S F Acres, B H Carroll, B. E. Gibson, 
H. T. Hemck, P. E Howe, Executive Committee, M. 
S. Anderson, J H. Bruun, J. F. Couch, R. Gilchrist, 
B. M. Hann and A B Men. 

Nature reports that at the annual statutory meeting 
of the Royal Society of Edinburgh held on October 
26 the following council was elected: President, Sir 
EL A Sharpey-Schafer; Vice-presidents, Professor 
F. G Baily, Professor T. J. Jehu, Professor J. H. 
Ashworth, Dr A Logan Turner, Dr. J. B. Clark, 
Professor James Ritchie; General Secretary, Pro¬ 
fessor B A Sampson; Secretaries to Ordinary Meet* 
ings, Professor C G. Darwin and Professor F. A. ML 
Crew; Treasurer, Dr James Wktt; Curatat of 
brary and Museum, Professor D’Arey W. 

Councilors, Professor James Drover, Ur. jL 
Goldie, Dr B A. Houston, the Hon. Lord Bands, 1N£ 
Murray Maegregor, Dr A. Cnsfctn* Kfti j Mlp 3ft*- 
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feasor P. T. Herring, Sir Thomas IL Holland, Pro¬ 
fessor James Kendall, Professor T M. MacRobert, 
Professor Godfrey H. Thomson, Dr Malcolm Wilson 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association has extended to Dr Timothy 
Leary, of Boston, a grant-in-aid for a study of the 
influence of alcohol and of insulin upon the deposi¬ 
tion of cholesterol in the animal body 

A grant of $600 has been made to Dr Reginald D 
Manwell, of the department of zoology in the College 
of Liberal Arts in Syracuse University, by the Na¬ 
tional Research Council for the continuation of 
studies on the chemotherapy of avian malaria This 
is the second grant made by the council to Dr Man 
well for this purpose 

Professor Douglas Johnhon, of Columbia Uni¬ 
versity, devoted part of the past summer to a recon¬ 
naissance study of coastal terraces along the Atlantic 
and Gulf Shores, under the joint auspices of the 
American Geographical Society, the Carnegie Institu¬ 
tion and Columbia University In September he at 
tended the International Geographical Congress in 
Paris as president of the Section of Physical Geog¬ 
raphy. 

Vilhjalmub Stefansbon, associate in anthropol¬ 
ogy at Harvard University, will give at Wellesley 
College in the near future a senes of lectures on 
his archeological expeditions to Iceland, Eskimo life 
in the Mackenzie Delta, and other topics dealing with 
his explorations. 

Dr Harrt N. Holmes, professor of chemistry and 
bead of the department of chemistry, Oberlin College, 
on November 14 delivered an address before the Royal 
Canadian Institute entitled “The Applications of Col¬ 
loid Chemistry.” 

Dr. Willem ds Sitter, of the Leiden Observatory, 
Holland, lectured at the Perkins Observatory, Dela¬ 
ware^ Ohio, on November 23, on “The Size of the 
Universe.” The lecture was the second of the senes 
held on the affiliated program between the observa¬ 
tory and the Graduate School of Ohio State Urn- 
varsity. 

The Third International Congress for Light will be 
held in Copenhagen from August 15 to 18,1932 The 
president is Professor Axel Reyn, of Copenhagen 
The chairman of the American Committee is Dr 
Alfred P. Hess, of New York. The main subjects 
fee fesmtistoln will he- (a) “The Rdle of Pigment in 
^hiotogj^”, (b) “The Systemic Action of Light 

Tuberculoma”; («) “Heliotherapeutio and Climate* 
iegfc fieMorch in Relation to Public Health.” 

' Asttael mseHqg ot the National Council of 


Geography Teachers will be held at State Normal Col¬ 
lege, Ypsilanti, Michigan, on Monday and Tuesday* 
December 28 and 29 

The fourth national organic chemistry symposium 
of the American Chemical Society will be held in the 
Sterling Chemistry Laboratory of Yale University 
from December 28 to 30 Sixteen papers will be pre¬ 
sented by the following Professor Roger Adam% 
University of Illinois, Professor H B Adkins, Uni¬ 
versity of Wisconsin, Professor M T Bogert, Colum¬ 
bia University, Professor H T Clarke, Columbia 
University, Dr. W H Carothers, research chemist, 
du Pont Company, Wilmington, Del , Professor J B. 
Conant, Harvard University, Professor L. F Fieser, 
Harvard University, Professor R C Fuson, Univer¬ 
sity of Illinois, Professor H Gilman, Iowa State Col¬ 
lege* Professor C S Hudson, National Institute of 
Health, Washington, D C , Professor J R John¬ 
son, Cornel] University, Professor T B Johnson, 
Yale University, Dr P A Levene, Rockefeller In¬ 
stitute, New York City, Professor C S Marvel, 
University of Illinois, Thomas Midgley, Jr, Worth¬ 
ington, Ohio, and Dean F C Whitmore, Pennsyl¬ 
vania State College Dr Levene will address an 
evening session Another evening meeting will be 
in charge of Professor Fieser 

The U S Civil Service Commission announces 
open competitive examinations for the position of 
associate physicist (sound, or any other specialized 
branch of physics) and assistant physicist (any spe¬ 
cialized branch of physics) Applications for the 
positions must be on flle with the U S Civil 
Service Commission at Washington, D C., not 
later than February 2. The examination is to fill 
vacancies in various services. The entrance salary 
for associate physicist is $3,200 a year and for 
assistant physicist is $2,600 a year Competitors 
will not be required to report for examination at any 
place, but will be rated on their education and ex¬ 
perience, and on a thesis, reports or published 
writings 

Mrs. Flora Fullerton Maxwell, who was killed 
recently in an automobile accident, left half of her es¬ 
tate, estimated at $260,000, to Yale University The 
gift will be known as the Flora Fullerton Maxwell 
Fund and the income will be paid annually to worthy 
young men studying in Yale College. 

A decree has been passed on the motion of fee 
warden of Wadham College, University of Oxford, to 
record the grateful thanks of the university to Pro* 
lessor J Marie Baldwin for a gift of £1,000 for fee 
fepttoi endowment of the Edward Bagnall Poulton 
Fund, whtok was established by Professor Baldwin in 
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1920 in honor of his friend, the present Hope pro¬ 
fessor, with the purpose of promoting the study of 
evolution 

Thjb League of Nations has accepted the proposal 
of the Brazilian Government to erect, at Rio de 


Janeiro, an international institution for the investiga¬ 
tion of leprosy 

Ths buildings of the Medical Faculty at Seville 
have been almost entirely destroyed by fire entailing 
a loss of about two million pesetas 


DISCUSSION 


GARDINER ON CORAL REEFS 

After “thirty-five years of interest in the problems 
of coral reef formation,” including “five years’ work 
on the actual reefs,” the author of the great mono¬ 
graph on the Maidive and Laccadive archipelagoes has 
at last given the hoped-for summary of his views 
concerning reefts, structures which are important not 
only in themselves but even more for their relation to 
the physical properties and history of the eaith as a 
whole 1 While making the essentials of the subject 
clear to any educated reader, this admirable volume 
is full of meat for professional biologists and geolo¬ 
gists Most of its pages are devoted to giving a 
remarkably complete picture of the marine and dry¬ 
land biology The present note does not attempt an 
abstract oi the wealth of observations made by the 
distinguished protessor at Cambridge on reef organ¬ 
isms, but is limited to an outline of his conclusions 
specially significant to geologists 

(J) While Professor Gardiner agrees that nulli- 
pores are essential to reel-strength, he points out that 
the dominant builders below the depth of four to six 
fathoms are corals, and therefore considers the old 
name, coral reef, quite justified, especially for the 
Indo-Paeihc region 

(2) The islets of atoll and barrier reefs are chiefly 
composed of organic material deposited below Bca- 
level and became dry land through a relatively recent, 
general, negative shift of sea-level This was not 
greater than about 20 feet, but probably varied some¬ 
what from region to region in the tropical belt 

(3) True reefs are geologically young “There is 
no proof of any atoll or barrier reef having origi¬ 
nated pievious to the Pleistocene” (p J5J) or “late 
tertiary” (p J15) r ihe indigenous fauna and flora 
of atoll islets “give no support to the idea that they 
were ever increased from those of larger lands, which 
have disappeared Indeed, there is not a single 
constituent of the fauna and flora of atoll islets that 
gives evidence for their existence for more than a 
few hundred years” (p 44) Like Mayor, Professor 
Gardiner is convinced that reefs grow rapidly enough 

1 “Coral Reefs and Atolls,” being a course of lectures 
delivered at the Lowell Institute at Boston, February, 
1930, by J Stanley Gardiner (aiii 4-157 pages of text, 15 

e tas, 33 text figures). Price in the United States (The 
cmiUan Company), 94.25, too high for ready sale! 


to permit belief m the late-Glacia) or post-Glaoial 
origin of those now visible (p 66) 

(4) Atoll reef8 rest on plateaus that had been pre¬ 
pared at depths of fifty fathoms, or somewhat less, 
below sea-level (pp 143-144) They “form over 90 
per cent of coral structures in island groups of the 
Indo-Paeiflc” (p 10) 8 

(5) Some lagoons show moderate enlargement by 
solution of their calcareous walls 

(6) Those basins are not being filled at an impor¬ 
tant rate by detritus washed over the encircling reefs 
“There is no such general filling m of lagoons by 
coral growth and by sediment as suggested” by the 
Darwm-Dana theory of subsidence—a fact that “kills” 
the theory (p 146) Nor, in the reviewer’s opinion, 
does it favor Molengra&ff’s explanation of atolls by 
the independent, isostatic sinking of volcanic cones 

(7) The fronds of the shallow-water Hahmeda, 
dredged from depths of hundreds of fathoms, had 
been dragged thither by wave, current and gravity, 
and do not indicate subsidence of adjacent reef struc¬ 
tures This statement should give pause to those who 
believe that the discovery of shallow-water forammif- 
era in the deeper part of the bore-hole inside the 
Great Barrier Reef of Australia proves subsidence for 
the Australian shelf. 

(8) After much study of the core of the famous 
Funafuti boring, Professor Gardiner concludes that it 
penetrated talus, not a sunken reef of corals in place, 
and honce docs not prove subsidence 

(9) Though the origin “of the isolated mountains 
and of the mountain ranges of the Indo-Paoific is still 
left beyond the limits of our knowledge” (p 159), he 
adopts the prevailing theory that the “atoll-crowned 
mountains of the Pacific” are volcanoes (p 162). 

(10) The Glacial-control theory “accounts for the 
underlying Indo-Pacifie reef-platforms even to de¬ 
tails ” 

(11) But, he adds, “If we regard the question of 

2 Professor Gardiner docs not mention the relatively re¬ 
cent evolution of the reef building species of corals Be¬ 
fore this late epoch in earth-history, perhaps as far back 
as Archean time, volcanic cones and other lands, emerged, 
one after another, m the tropical belt of the ocean sad 
suffered wave-planation during many millions of years. 
The reviewer knows of no fact that forbids one to as¬ 
sume such pre-Orctaceons abrasion ss important in tw 
formation of many atoU bearing, submarine plateatx*, 
especially those of the Pacific region* 1 
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the formation of the foundations of coral reefs hon¬ 
estly, we are forced to admit that all our theories and 
considerations are mere camouflage for our lack of 
knowledge’' (p 160) 

Reginald A Daly 

Harvard University 

TREE TWIST 

On reading the query on tree twist in Science, the 
idea struck me that 1 was particularly well situated 
to observe this phenomenon This is due to the 
fact that m north China (1) burial grounds are 
planted with trees symmetrically arranged, resem¬ 
bling an orchard, (2) these burial grounds stand out 
m the plain as islands at sea with no shelter for rods 
to miles about them (3) that moat of them are 
planted with one species of tree the oriental white 
cedar or Arbor Vitae (Thuya orientate) The ad¬ 
vantages thus secured are that of isolation, so that 
only meteorological and edupluc forces would affect 
the trees. There is no slope, the substiatum being an 
alkaline plain The trees are equally spaced so that 
if the wind is a factor in causing twist, the corner 
trees should be most twisted and the central ones 
least, while the others would be progressively less 
twisted The soil in these small plots (the largest 
observed was ubout 20 by 37 yards) would lie the 
same, being loess with a depth oi ten to twenty or 
more feel. In places this loess is interrupted by beds 
of conglomerate which would then affect the entire 
ground as a unit The species ot tree is so “thm 
skinned” and the bark so striped as to make twist in 
the wood, and in the “insertion” of the branches, 
easily observable The climate is seimand with hea\y 
summer rainfall and very little ram the rest of the 
year Throughout the spring there are high winds 
blowing from the south and southwest for one to 
three days’ duration These winds are so strong and 
dry and hot as to cause all trees of the region to de¬ 
velop to the northward The Arbor Vitaes thus 
have the boles bent often very strongly to the north 
Thu bonding is most accentuated in the taller trees 
and at their tops 

Unfortunately such a plantation does not usually 
develop uniformly. The trees which die out are later 
replaced. Moreover at times of financial stress, a 
tree here and there will be taken down and some time 
after replaced by young trees However, these factors 
ean be taken into consideration and due allowance 
made, ox observations in such groves ean be checked 
by observations in groves that have had no such in¬ 
terference. 

The present notes are based on charts plotted for 
lour such burial grounds lying three quarters of a 
tyilf south of the Shantung Christian University 
Cftmpn* (Tsinan, Sung.) near the ullage of Djang 


Djia, as well as on several isolated trees and a double 
row of fourteen trees 

The twist in Thuya orwntahs of this region is to 
the left In T occidentals reported m Science for 
May 22 it is to the nght Of 438 trees obsened. 272 
had the boles twisted to the left, 157 were not twisted, 
mx had only the lowest two feet twisted, one was 
twisted in different directions every three or four 
feet and two were twisted to the nght There was 
no correlation whatever with exposure Similarly 
there was no correlation with the lean or inclination 
of the tree Some had a slight twist at the lowest two 
feet but were straight the rest of the way Large old 
trees were usually free from twist! Is twist then a 
hang-over of seedling development, which carries over 
more strongly in some individuals than m others f 
Certainly it is not related to wind or other obvious 
environmental factors 

In one of the groves the two south rows and two 
north rows consisted of Jum perns chtnenata Of the 
18 trees standing, 20 had the boles twisted to the left, 
16 were straight and two were twisted to the nght 
There was correlation with neither exposure nor sex 

The charts of these groves are to be deposited with 
Professor Nichols at the Osborn Botanical Labora¬ 
tories of Yale University 

Abthub Paul Jacot 

Town or Monroe, Conn 

MARINE TERTIARY IN ARIZONA 1 

In Apnl, 1931, while studying the geology and 
mineral deposits of southern Yuma County, Arizona, 
the writer found a fossiliferous Tertiary formation 
that hitherto had not been recognized This forma¬ 
tion outcrops from beneath later silts, sands and 
gravels, as several areas in the broad, terraced, dis¬ 
sected plains that border the Colorado River north of 
latitude 33° 10'. It consists of well-stratified, weakly 
consolidated conglomerates, sandstones and marls, 
alternating with chalky and dense limestones to make 
up a total maximum apparent thickness of approxi¬ 
mately 1,000 feet Fossils from its calcareous mem¬ 
bers were submitted, through Dr John C Mem am, 
of the Carnegie Institution of Washington, to Dr 
W P Woodnng, of the U S Geological Survey. 
Dr Woodring* identified the following forms 4 
Centhid, Pmdtum (f), Corb%cula (f), barnacle, ostra- 
code, calcareous algae, and Chara (T) encrusted with 
algae (f) These forms, he states,* show that brack¬ 
ish waters once reached the region, but do not deter* 
mine the age He further states * "Perhaps this 
marine invasion is the same as the one recorded in 
the southwestern part of the Colorado Desert, (Calx- 
forma) which I regard as Miocene^ but which moat 

1 Published with permission of the director of the 
Bureau of Mines, University of Arisona, 

* Written cohumnicatiaxu 
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California geologists consider Pliocene (See Carnegie 
Inst Washington Pub 418, pp 1-25 1931) * 

Heretofore, no Tertiary of definitely marine origin 
has been known to occur in Arizona, and none nearer 
than the Salton Sea-Carmo Creek region, some sixty 
miles west of the Colorado River John Brown,* 
C P Ross, 4 and others have suggested the possibility 
that, in late Tertiary time, the Gulf of California may 
have extended far up the drainage of the Colorado 
River East of Parker, R C Blanchard 5 collected 
Bxttxum and a probable young Corbxcula In the same 
area, C P Ross 8 found what appeared to be a minute 
Corbxcula West of the Colorado River, opposite 
Cibola, Brown 6 gathered the same material as Ross 
Although Bxttxum and Corbxcula are prone to inhabit 
brackish waters, Ross 7 did not regard the presence 
of the one Bttttum and the probable Corbxcula as 
conclusive evidence of the character of the waters in 
which these beds were deposited The barnacles found 
by the writer, however, are unquestionably marine 

Very little faulting, no folding, and only minor 
tilting are apparent in this formation Near Parker, 
it overlies an extensive, tilted senes of red beds and 
underlies basalt East and southeast of Cibola, it 
abuts against and overlies unconformably the roughly 
eroded slopes of granite, schist, and lavas of present- 
day mountains Because of such bamers, its eastward 
extension in Arizona may not havfe been great, and 
no traces of it were found along the nver south of, 
approximately, latitude 33° 10', where its limiting 
mountains converge to the nver’B channel West of 
the Cibola region, however, no continuous mountain 
barriers are apparent for a great distance John 
Brown's map 8 of the Salton Sea region shows many 
wide passes between the mountain ranges of that 
part of the region between the Salton Sea and Colo¬ 
rado River Consequently, this sea-way probably had 
its outlet westward towards the present Salton-Camzo 
region, and thenoe southeastward to the Gulf of 
California, rather than directly along the present 
Colorado River channel 

The writer plans to cany out further study of this 
formation, in as much as it oilers to shed much needed 
light upon the Tertiary history of western Arizona. 

Eldred D Wilson 

Arizona Bureau or Minks, 

University or Arizona 


1923*’ 8 ^ e ° 1 Survey Water-Supply Paper 497, p 46, 

4 U. 8 Oeol Survey Prof Paper 139, pp 195-196. 
1988 ' 

o Columbia Umv Contr QeoL Dept, vol 26, No 1, 
p 89, 1918 

• See U S Oeol Survey Prof. Paper 189, pp 189- 
190, 1922 w 

7 U 8 Geot Survey Prof. Paper 129, 195, 1922. 

S. GeoL Survey Water-Supply Paper 497, PI. 12, 


THE SO-CALLED AHTOXIDAT|OK OP 
CYSTEINE 

In a recent paper Gerwe 1 presents figures to show 
that the oxidation of neutralized cysteine hydro- 
ehlonde is much too rapid to be accounted for by 
the extremely minute amounts of iron which may be 
present in a pure preparation, and concludes, there¬ 
fore, that pure cysteine is autoxidizable It is very 
surpnsing that he should make this conclusion without 
considering the possible effect of copper in the oxida¬ 
tion of cysteine Gerwe* states in a previous paper 
concerning the preparation of iron-free cysteine 
hydrochloride by crystallization from HC1 that small 
traces of copper which may have been present m the 
crude preparation were completely removed long be¬ 
fore the iron in the early crystallizations He gives 
no data to substantiate this statement 

I wish to call attention to several facts in a paper* 
which I published about a year ago on the catalytic 
action of copper in the oxidation of cysteine which 
bear on this question The method whieh I used for 
the preparation of cystemo at that time is very 
similar to the one which Gerwe describes m his recent 
paper The oxygen consumption of my sample was 
12 emm per hour for 8 mg eysteine hydrochloride, 
while Gerwe reports his to consume 2 2 emm per 
hour for 10 mg cysteine My sample was, therefore, 
equally as pure as his preparation When pyrophos¬ 
phate, which increases the activity of copper, was 
added to my sample of cysteine, there was a consid¬ 
erable increase m the oxygen uptake. This shows 
that the impurity which caused the residual oxidation 
was undoubtedly copper. If the metal had been iron, 
the oxidation would have been retarded rather than 
increased* 

Gerwe found the oxygen consumption of 10 mg of 
cysteine to increase 5 22 emm per 0 0001 mg Fe I 
found the oxygen uptake for 8 mg of eysteine to 
increase 86 0 emm for every 0.0001 mg Cu Therefore 
copper is at least 16 times as active as iron. Gerwe 
concludes that the amount of mm necessary to ac¬ 
count for the oxidation of his pure eysteine would be 
44 tunes as much as could possibly be present Since 
copper is bo much more active than iron, the presence 
of this element in slightly larger amount than that 
calculated for iron would explain the observed oxida¬ 
tion of the cysteine. 

A catalyst does not initiate a chemical motion bnt 
merely altera the speed of the reaction. Naturally 
then even absolutely pure eysteine must undergo sop* 
oxidation or else the rate of oxidation eould not be 
increased by the addition of catalysts. An o xygen 
uptake of about 2 emm of O, per hour for 19 
cysteine is a very slow rate of oxidation (the 10 Jtf > 

i E G. Gem, 1 Biol Ckom^ 92: 999,1991. 4 , 

*E. G. Gem, J Biol Gfcra., 91a 07,1ML 

SO. A SMhjexn, BMbem.94* 410* 19N, 
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tit cysteine wovfld be Completely oxidised only after until the presence of other metals such as copper and 
a period of about 7 days) but if the cysteine were manganese has been studied, 
completely metal-free the oxygen consumption would C A Elvbhjhm 

undoubtedly be still lees* The oxidation which has Department or Agricultural CBiHtftxT, 
been observed by Gerwe can not be called autoxidation University or Wisconsin 


SPECIAL ARTICLES 


A NEW MUTATION IN THE HOUSE MOUSE 
(MUS MUSCULUS) 

Ik the fall of 1026 a female mouse of unusual color, 
caught in the country several miles from the nearest 
town, was brought to our laboratory The eyes were 
pink, indistinguishable from the eyes of the common 
pink-eyed varieties but the coat color, though plainly 
agouti, was lighter than that of a pink-eyed black 
agouti 

A mating of this animal with a pink-eyed brown 
non-agouti produced young phenotypioally like the 
ordinary wild This result indicated that this new 
mutation was different from the common pink-eyed 
form Further matings of the F a ’s produced dork 
and pink-eyed agoutis, blacks, browns and the new 
mutation. This new mutation which is tentatively 
called p 2 is not in the pink-eye (P, p), color (C, 
e*, o d , c), or dilution (D, d) senes 

The new p 2 gene seems to dilute both the yellow 
and black or brown m agouti individuals So far a 
non-agouti in the new mutation has not been found 
The combination of the new pmk-eye gene and ex¬ 
treme dilution cVp.pjj produces an animal with very 
little color and eliminates pigment from the ears 
A complete report of the inheritance of this new 
character together with linkage studies will be pub¬ 


lished later. 

College or Agriculture, 
Ukrana, Illinois 


Elver Roberts 


“AT THE TOP IS MAGIC” 

It is sometimes difficult to understand how certain 
books can get published, especially by reputable pub¬ 
lishers Many readers of 8cibnoe will doubtless raise 
that question if they dip into "The Adventure of 
Mankind, 1 ’ translated by Robert Bek-Gran from the 
original German of Eogen Georg 1 The "blurb” on 
tile jacket states that "to read it thoughtfully and 
to weigh its challenges should become the pleasure 
as well as the duty of all enlightened Americans " 
Thumbing its pages as a botanist, though possibly 
$ot Ss an enlightened American, and more in pursuit 
of tile promised pleasure than from a sense of duty, 
^ we read as follows: 

The poplar tree fell ill throughout all of Middle Ger* 
may. tfoM of the tress wore raised from seed, but 

ijhitaam’t, September 88, 1881. 


were slips from a single mother tree, that is, they were 
a single individual distributed along a thousand high¬ 
ways Suddenly these shoots perished, because the hfe 
energy of the mother plant (in the park of Worlits) 
became exhausted Similarly the La France rose has 
languished, the blood beeches have become decrepit, Mal- 
vasier grapes and Borsdorfer apples have turned sterile, 
and certain varieties of potato have disappeared, when¬ 
ever they have been raised from shoots rather than, as 
formerly, from seeds of their kind All these descen¬ 
dants, these grandchildren, these daughter cultures are 
but segments of a super individual unity When the 
root dies, they die (p 234) 

In other words if Ephraim Bull’s original Concord 
grape-vine, at Concord, Massachusetts, should suffer 
from mildew all the other Concord grape-vines in the 
country, being descended from the Concord vine by 
cuttings, would also suffer from mildew, if the Con* 
cord grape should die that would be the end of all 
the Concord grapes in the world I This, we are told, 
is owing to the fact that there is a "rhythm of all 
living substances,” “a magic bond which thus disre¬ 
gards space and time to unite the parent of a race, a 
family, a species with his heirs Sometimes the links 
are so strong that the offspring perishes with the 
parent, the branch with the root, the daughter with 
the mother—be it plant, nation or civilization.” A 
terrible thought for daughters! 

What a pity that the French physiologist, Leo 
Erera, whose researches illuminated the subject of 
"physiological action at & distance,” was not possessed 
of these data! 

On page 246 we learn that, "The influence of the 
moon reaches the elemental depths of our anima l and 
plant world," so that "The sap of trees rises and 
falls with the phases of the moon. If the walla tree 
of East Africa is felled at the tune of the new moon, 
it produces splendid building material. Cut down at 
the full, it has no durability at alL Plants sown 
under the waxing moon are strongly rooted, but those 
set under its wane turn mostly to leaf, hence the first 
phases of the moon insure the best harvest * 

This passage should insure a good sale of tbs btiok 
in Vermont, so that those engaged in the maple sugar 
industry will not fall mto the error of tapping their 
trees at th* wrong phase of the moon, 
tfc the discusaion of sunspots (p. 247) we note 

A 
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that “The season of leafage or blossoming depends 
on them” This shatters the principle of photo- 
penodism, and incidentally rums the reputation of the 
U S Bureau of Plant Industry for publishing reliable 
work 

The statements that “Mutter is apparently lorincd 
by a kind of negative atmospheric pressure,” and that 
“An atom of matter is nothing but a kind of empti¬ 
ness m space” (p 282) set us to wondering whether 


Vo U 74, No. 1927 
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ideas are sometimes emptiness, formed by a negative 
process, but this revene was interrupted as our eyes 
caught the following on page 293. “Yes, there is a 
scale of scientific knowledge And at its bottom we 
find the so-called ‘exact’ sciences Further up are the 
occult sciences—paraphysics and parapsychology At 
the top is magic I” 

C Stuabt Gager 

Brooklyn Botanic Garden 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE 


MAYAN SYMPOSIA AND EXHIBITS AT 
NEW ORLEANS 

Three sections of the American Association are 
planning symposia dealing with various phases of 
the civilization indicated by the Mayan ruins On 
Tuesday afternoon Sections li, K and L will join 
for symposia on “Commerce, Trade and Monetary 
Units of the Mayas” and “Social and Economic 
Institutions of the Mayas ” This program is in 
charge of Ur Joseph Mayer, secretary of Section L 
of the association Dr Mayer is working in coopera¬ 
tion with Professor Frans Blom, director of the 
School of Middle American Research at Tulane, and 
with the oflicers of Section H 

At a dinner meeting on Tuesday evening the retir¬ 
ing vice-piesident of Section H, Dr Carl E Guthe, 
will deliver his address on the subject, “The Maya 
Lunar Count” 

The opportunity which these meetings will afford 
for becoming familiar at first hand with the impor¬ 
tant work being done by the Department of Middle 
American Research of Tulaue University is m itself a 
special attraction of the New Orleans meeting In 
this connection the following information, supplied 
by Director Frans Blum, is particularly interest¬ 
ing 

In the latter part of 1924 a citizen of Now Orleans 
created the Department of Middle American Research, 
with an endowment of $300,000 and the purchase of 
the William E Gatos Library, containing about 3,500 
books, pamphlets and autographs pertaining to the an¬ 
cient and modern history of Mexico Mr Gates was 
appointed the first director of the new department and 
functioned us such until the first month of 1920 

The aim of the department is to conduct research m 
Middle America (ie, Mexico), the Central American 
Republics and the West Indies, covering the ancient, the 
colonial and the modem history of these countries, their 
geography, botany, ethnology, etc, and to form a library 
which it » hoped will eventually be one of the most com¬ 


plete and comprehensive on this subject in the United 
States 

In 1925 the First Tulane University Expedition de 
parted from Vctu Cruz, Mexico, and during six months 
conducted investigations, chiefly of an archeological and 
ethnological nature, in the southern states of Mexico and 
part of Guatemala The results of this expedition were 
published in a two volume report entitled * * TnbcB and 
Temples,** During the same year nn agronomical inves¬ 
tigation wu8 made w the State of Tabasco, Mexico, and 
the part of this survey which related to the possibilities 
of growing rubber was published in the U 8 Govern¬ 
ment report entitled ‘‘Possibilities for Para Rubber 
Production in Northern Tropical America,** U 8 De 
partment of Commerce, 1026 

The library was augmented with the purchase of the 
George H Pepper library 

After Mr William E Gates* departure, Mr Frans 
Blom was appointed acting director, with Mr Oliver La 
Fargo II as his assistant Later, Professor Hermann 
Beyor joined the permanent staff Professor Rudolph 
Schuller conducted some temporary work, and from him 
a fine collection of pamphlets was purchased 

In 1027 the Third Tulane University Expedition, 
headed by Mr La Fargo, and with Mr Douglas Byers 
as assistant, spent several months in the highlands of 
Guatemala, investigating the Indian population of the 
town of Jacaltonango 

During the same year the Sedly Mackie Library was 
purchased, and through this purchase the department’s 
library with one stroke attained an important position 
The OateB Library contained some fine manuscripts and 
linguistic material, the Pepper Library added much 
valuable pamphlet material, specially of a more general 
nature, and the Schuller collection, made in distant 
parts of Central America, contributed many rare un- 
prints Finally the Mackie library presented a most 
astoundingly complete gathering of the classics of Mid 
die American Research, with an abundance of rare items. 

It was evident that the limited funds of the depart¬ 
ment would not permit the purchase of museum speci¬ 
mens, the financing of expeditions and the upkeep of a 
library at the same time, and as it is just as evident 
that the library Is the foundation for sound research, 
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all stress was thrown on the formation of a first rate 
collection of books Funds for expeditions were raised 
outside of the regular income It soon was noted that 
Now Orleans, as the gateway to Middle America, con 
tainod several private collections of archeological and 
ethnological objects, most of them comparatively small, 
but which, when brought together, would form an excel- 
lont nucleus for a Middle American museum Fortu 
nately, the greater part of the local collectors were well 
disposed toward the department, and thanks to their 
cooperation there has been gathered a small but quite 
select exhibit of objects from the field in which the 
department specializes 

Since it has become known that the department is in¬ 
terested in purchasing books and manuscripts relating 
to Middle American subjects, many rare itoins have been 
brought to New Orleans for sale As a result it can 
now be stated that the library of the department con 
tains one of the most complete collections of books and 
documents relating to tho Maya, their country and Ins 
tory, among which are such rarities as tho original of 
the famous documents of Mam in Yucatan, written in 
the Maya language, but m Latin characters (the oldest 
document of its type known, dated 1557), as well as 
several other sixteenth century documents in the Maja 
language The collection of Nahuatl linguistics is re 
mnrknbly complete From tho Gates library came such 
rare tlungs as the original manuscript to Gilbcrti’s 
vocabulary of the language of Michoaean, Mexico, and 
an original Father Olmos MS. The Mockie library hold 
such a rare and charming item as tho original edition 
of Vargas Machucas Milicrn, Indiana, printed in 1599, 
and with a full manuscript page in the hand of Robert 


Southey, poet laureate, author of ‘ 1 Maddox, 1 ’ who 
bought the book in Milan on the 16th of June, 1817. 

Dunng the New Orleans meeting of the American 
Association the collections and library of the Depart¬ 
ment of Middle American Research will be open, and 
a special exhibition will be made of the rare manu¬ 
scripts, books, pamphlets and bindings, all intimately 
connected with truly American history and develop¬ 
ment 

In addition to this exhibit of the library of the 
Department of Middle American Research, the direc¬ 
tor plans an exhibit in connection with the associa¬ 
tion’s scientific exhibition at the Municipal Audi¬ 
torium 

The Carnegie Institution of Washington, which 
has been very active in research work in Middle 
America, plans to uBe about 1,000 square feet in the 
scientific exhibit hall for an exhibition of some of its 
Mayan work 

Facilities tor excursions to Mexico City and Yuca¬ 
tan will be available The United Fruit Company’s 
ss Olancho will leave New Orleans on January 2 in 
the afternoon The round-trip with visits to Mexico 
City, the Pyramids of Teotihuacan, Pupbla and Cuer¬ 
navaca included will cost $165 00 Delegates will be 
returned to New Orleans on January 12 A boat for 
ft ten-day lound trip to Yucatan will leave shortly 
after the convention Tho Yucatan tnp with visits 
to various rums, including Clnch&i Itzd will cost 
$150 00 


THE NATIONAL ACADEMY OF SCIENCES 


At the autumn meeting of the National Academy 
of Sciences, hold in New llaven, Connecticut, on 
November 16, 17 and 18, the following papers were 
presented 

New concept of evolution baaed upon reaearchca on the 
Titanotherea and the Proboscideans Henry F Osborn 
(Printed in Science this week ) 

The geological significance of the relief of western 
Central Asia Helmut dr Terra (introduced by A 
Knopf)* 

Coral reefs and sand reefs W M Davis A gaums 
reported in 1898 that the southern or polar end of the 
Great Barrier Beef of Australia is determined by the 
oqnatorward drift of sands on a long sand reef, just 
a* the northern or polar end of the much smaller coral 
reef of Florida is determined by the equatorward drift 
of sands on another long sand reef Hedley, of Sydney, 
described in 1911 a remarkable increase of sea bottom 
depth near the end of the Australian reef, as Bhown by 
Competing Admiralty surveys of 1869 and 1904, but he 
did not connect the increase of depth with wave action 
consequent upon the smothering of reef corals by en- 
/ fmebtag sands* In certain areas the depth increase 


was reported to be from 20 to 30 to 200 or 300 fathoms 
Such an increase seems incredible, but on inquiring of 
the Admiralty Office m London I was informed that 
both the earlier and later surveys wero regarded as 
authentic And in reply to a recent inquiry a tracing 
hus been generously sent me showing the position of the 
100-fathom line off the coral reef end in 1869, 1898, 
1904 and 1911, and 1928 The line retreated from 2 to 
4 miles m the first interval and from 2 to 3 miles in the 
second, but it advanced 1 or 2 miles in the third or 
latest interval Hence there seems to be no question 
whatever that rapid changes in depth have taken place 
m the Baa floor hereabouts dunng the last half century, 
primarily involving strong increases and secondarily 
moderate decreases of depth No similar increase of 
depth has taken place near the coral reef end along the 
Florida coast charts showing detailed soundings made 
in 1652 and 1931, copios of which have been provided 
me by the superintendent of the U S Coast and Geo 
detio Survey, indicate only moderate increases of depth, 
probably because the Florida coral reef does not stead so 
far off shore as the Australian reef; so that when the 
Florida corals were smothered by sand drift no great 
change of sea-floor depth was called for. The encroach- 
meat of the Australian sand reef appears to explain why 
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'the Great Barrier Beef fails by a hundred miles or more 
to reach the southern limit of reef growth in the adjoin¬ 
ing sea. And if a significant encroachment has taken 
place in the 35 years between surveys of 1800 and 1004, 
a much greater encroachment should have occurred since 
the present relation of land and sea were assumed some 
thousands of years ago. Similarly, in view of the 
former and much longer enduring relation of land and 
sea levels in an earlier epoch before an eastward down-tilt 
of the land margin and the sea floor introduced the 
present relation, it may be inferred that the equatorward 
encroachment of the sand reef on the coral reef of that 
epoch may have measured many hundred miles Various 
significant consequences follow from this inference, the 
moat important of them is that the equatorward exten¬ 
sion of the sand reef dunng that earlier epoch may per 
haps account for the 173 foot of quartz sand found below 
427 feet of coral-reef rock in a recent reef boring & long 
distance north of the present coral reef end The object 
of the present note is to call attention to this possible 
explanation for the occurrence of the quartz sands as an 
alternative to various other explanations that have been 
proposed 

The we of rook crystal by Paleolithic man . Geobox 
Grant MacCurdy One of the firBt steps in the ascent 
of the ladder of culture was taken when man began to 
find artificial means of adding to the effectiveness of the 
powers with which nature endowed him Ho found by 
experience that a club supplemented arm strength and 
the sharp edge or point of a flint chip was more service 
able for cutting and puncturing than nails or teeth 
Before the close of the Stone Ago he had experimented 
successfully with at least forty seven varieties of stone, 
but not all of those were in use by the close of the 
Paleolithic period His sources of supply were chiefly 
from the Bihcates, carbonates were also used to a con¬ 
siderable extent Of the silicates the species known as 
quartz was found to be especially adapted to the needs 
of primitive man There are two varieties of quartz— 
cryptocrystallme and pbenocrystalhne The great bulk 
of Stone Age implements was made of cryptocrystallme 
quartz in the form of flint, chert, chalcedony, hornatone, 
quartzite, etc By comparison, implements of pheno- 
crystallino quartz are rare indeed This is an oxide of 
silicon and is known as rock crystal, it was not in use 
prior to the Mousterian epoch In other words, the 
chipping of tools from rock crystal began with Neander- 
tal man In addition to its rarity rock crystal can not 
be chipped with the same ease as can flint Complete 
tools of rock crystal dating back to the Mousterian 
epoch are exceedingly rare We appreciate all the more 
the good fortune that has come to our American School 
of Prehistoric Research in the finding of seven perfect 
rock-crystal tools not only in one rock shelter but at 
one level in that rock shelter (the lower of two Mous- 
tenan levels) This shelter is known as Let Merveii 
les and is at CastebMerle, near Sergeac (Dordogne). 
Upper Paleolithic deposits, especially Bolutreaa and 
Mtfgdalpnian, have yielded several rook crystal tools. 
Solutrean points of the laurel-leaf type, beautifully 


chipped on both faces, have been r epo rte d one from Id 
Placard (Charente), one from Liveyrs, near Les Bysiec 
(Dordogne), and one each from Badegoule, Balutie and 
Laugeno Haute (Dordogne)* Three rock-crystal tools of 
Magdalen ian age have been reported—one from Lau- 
gene Basse (Dordogne) and two of indifferent workman¬ 
ship from Le Perron (Haute Loire) Since three ad¬ 
joining deportments in south central France—Gharente, 
Dordogne and Corrdze—have yielded practically all the 
Paleolithic tools of rock crystal known to date, a single 
center somewhere near the headwaters of the Vtizftre 
might well have been the source of rock crystal supply 
for the Paleolithic sites in question. 

The supposed £ meter eustatte bench of the Paetfio 
shores Douglas Johnson (introduced by W M Davis). 

The new ganometne method of subdividing Plto- 
Pleistooene time based on the enamel foldings of the 
superior grinding teeth of the fossil and living ele¬ 
phants Henry F Osborn 

Clear Lake, California W M Davis Clear Lake, 
about 25 miles in length and from 20 to 40 feet in depth, 
lies 100 miles north of the Golden Gate and is the only 
lake in the Coast Ranges of California It covers one 
of the many interraont basin plains of those mountains, 
and it results from a landslide of recent but unknown 
date which obstructed a deep gorge by which the drain¬ 
age of the pre lake plain was discharged through the en 
dosing highlands on the northwest The lake rose until, 
on gaining a depth of 60 or 80 feet, it discovered in the 
mountains on the east another deep gorge, the head of 
which lies in a notch but little above the western base 
of those mountains There the overflowing lake waters 
cut a cleft in the low notch at the gorge head and thus 
lowered the lake some 30 feet nearly to its present leveL 
Later changes of small measure have been introduced by 
blasting away a rock barrier two miles west of the deft 
and by building a dam in the cleft in order to control 
the outflow for irrigation The prevailing level of the 
lake has thus been somewhat lowered No other deep 
gorges are found m the basin-enclosing highlands The 
two existing gorges, one of which formerly led out the 
drainage of the pre-lake plain, while the other now leadie 
out the overflow of the post-landslide lake, appear to be 
of antecedent origin; but if so, the stream through die 
eastern gorge mutt have been defeated by basin-pro¬ 
ducing deformation at a well-advanced stage of basin 
development Previous to that defeat, the single basin 
plain would appear to have bad two outflowing streams 
of antecedent origin. This might seem impossible, if 
the smaller L&ytonville basin plain, some 30 miles 
farther northwest, did not to-day poetess two outflowing 
streams which follow deep-cut gorges and which are also , 
apparently of antecedent origin, the divide between tMt 
heads being on the fiat basin plain. Bach paired basin* 
draining gorges can hardly be the result of erotkm along 1 
fractures, for in that case they should be mere numerator 
TOey do not seem to be the work of coae symnjfc stoaeattM * 
which dewed on the even sprtoee el * wmfaU i* 
formed and completely Hip 1 ™,, degrading the dbk 
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of the basin in a breed plain, while they cut only 
narrow gorges in the mutant rocke of the basin-holding 
mountains, for there is no evidence that the basin was 
ever completely filled. On the other hand, it is difficult 
to imagine that the paired gorges are the work of small 
antecedent streams, for in that case two such gorges for 
a single basin would ordinarily be one too many Yet, 
as the ease now stands, an antecedent origin for the 
paired gorges seems more reasonable than any other 
Hence the previously prepared eastern gorge, now foU 
lowed by Clear Lake outlet, should be looked upon uh the 
most remarkable feature of that interesting and pictur 
esque district 

Submarine valleys Francis P Shepard (introdured 
byW M Davis) 

Biographical memoir of Raphael PumpcUy (read by 
title) Bailey Willis 

The mmibating python a temperature study i V 
G Benedict, E L Fox and V Coropatchinsky The 
incubating python, rarely observed in zoological parks, 
has been studied at the National Zoological Park in 
Washington, DC A thermoelectric survey of the tom 
perature of the air around the snake and of the skm 
temperature of the snake (on the exposed surfaces, bo 
tween the folds, and between tho snake's body and the 
egg*) showed that the snake's temperature was definitely 
higher than that of its environment Since under ordi 
nary conditions snakes have a temperature a little lower 
than the environmental temperature, the incubating py¬ 
thon is living under a special body temperature rcgula 
tion during the period of incubation 

The effect of excrotse continued for several genera¬ 
tions on the wights of the organs of the albino rat 
Henry H Donaldson. The captive albino rat of our 
laboratories is a mutant derived from the wild Norway 
rat. It differs from the parent stock in having a bram 
from 12 to 14 per cent less in weight This difference 
is not originally due to albinism, and therefore seems 
to be an effect of captivity. In captivity tho rats 
usually have less opportunity for exercise than under 
wild conditions. The attempt was made, therefore, to 
determine whether an Increase in the amount of exerciso, 
by placing the animal in a cage with a revolving drum, 
would modify the weight of the brain. During the post 
SO years three previous studies of this question have 
been made in our laboratory They show that the weight 
of the brain may be thus increased from 2 to 3 per cent 
The weight changes in other organs were also deter¬ 
mined, All these experiments, however, were for one 
generation only. It was decided, therefore, to carry the 
name experiments through several successive generations, 
and thus determine whether there was any cumulative 
effect on the weight of the several organs For this 
$taqp6«e tiro families were used—and each was earned 
fMagb seven gene ra t i ons. All (he rats lived their 
W3A Uh In the revolving drum cage In which the exer- 
else mat taken voluntarily One series of these was ex- 

* Vtafa the Nutrition Laboratory of tha Carnegie In- 
W«hb«t0H y Boston* Mamachusetto 


amlnod at 60 days of age—-and ike other at 280 days* 
The resulting changes in the fresh weights of 16 organs, 
including the brain, are here presented The amount of 
difference in weight is represented by the percentage 
deviation of the tests from that of the controls, and It 
is seen in the 220 day senes (chart) that m five organa 
of each sex (the gonads, kidneys, suprarenals, submaxU- 
lanes and heart), the changes are plus and large, while 
in two organs, the liver and the thyroid, they are minus— 
te, these latter organs have increased in weight less 
than the controls This change in weight is mainly due 
to alterations in the size of the formed cells, combined 
with a possible increase in the number of cells in some 
glands The changes induced by seven generations of 
exeroiso are not greater than those following one genera¬ 
tion—and there is, therefore, no cumulative effect, nor 
is there any such effect as between the last and first 
generations in tho series of seven When the deviations 
for the sexes combined in the 220 day senes are com¬ 
pared with those shown by the 56 day senes, it is seen 
(chart) that the smaller amount of exercise taken by the 
56-day series has yielded changes in general «imjlar to 
those of the 220 day senes, but for the most part less 
marked. Exoreiae thus produces woight changes in a 
number of organs m the albino rat In man similar 
changes in the heart and musculature have long been 
recognized, but it is not possible to carry out on man 
experiments of the type here described Nevertheless, 
the physiological similanties between the albino rat and 
man warrant the inference that similar organ changes 
would take place in man, and thus become a factor in 
bringing about the beneficial effects commonly recog¬ 
nized as following vigorous exercise 

Experiments on early stages of rat embryos J. S. 
Nicholas (introduced by R G Harrison) Previous 
experiments by the author have shown that rat foetuses 
are capable of continuing their development after cer¬ 
tain types of experimental interference While the toch- 
nical difficulties are great, the results warrant addi¬ 
tional investigation of the possibilities of embryonic 
development in mammals under experimental conditions. 
The results here reported are founded on two series of 
experiments, (1) the production of extrauterine preg¬ 
nancies, and (2) the transplantation'of total embryos 
into regions outside the abdomen. In tbe first series tho 
production of extrauterine pregnancy was Attempted by 
transplanting the embryo to various structures within 
the abdomen The embryos became implanted upon 
mesentery, but generally were rapidly resorbed. Since 
the segmentation stages of development occur in the 
Fallopian tube, the pregnant females wen operated upon 
on the third day after fertilisation and the uterine horns 
severed from their upper connections with the tube, their 
lam i na being occluded by ligation. Under these condi¬ 
tion the segmenting blastocysts drop into the abdominal 
envity either to degenerate or to continue development. 
Development was secured in 2 per cent, of the eases 
(6 positive In 250} In order to test the capacity of 
the gmbvye Ifo develop outside the abdominal cavity mb 
***** cf tit* uterus was delivered through ea incision he 
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the body wall Its proximal and distal parts irate re¬ 
tained within the abdomen, while the uterine horn with 
its contained 8-day embryos was held m a pocket under 
the skin by suturing the body wall. Under the condi¬ 
tions of this experiment development proceeds normally, 
the fetuses are bom at term and are viable Trans¬ 
plantation of eight- and nine day embryos in locations 
outside of the abdomen has been performed The 
femoral triangle, muailo of the body nail and other 
locations have been tried The most favorable site for 
transplantation thus far secured is the mammary gland 
Embryos transplanted to this region undergo disorgan 
ized tissue formation Muscle, both smooth and striated, 
cartilage, nervous tissue, gut and red blood ceils, as well 
as placental cells, aTe differentiated and can be distin¬ 
guished in sections through the graft The tissues dif¬ 
ferentiate in their foreign locations in typical form but 
do not complete the organization of the individual 

The analysts of the factors determining the growth of 
a population of yeast Oscar W Richards (introduced 
by L L Woodruff) The growth of a population of a 
pure strain of the yeast S oerevtsiae Hanson derived 
from a single cell is measured foT about 1,200 hours 
The rate of increase of the population is constant until 
the waste products (by products of fermentation) retard 
the increase by selectively eliminating the buds which 
have not had time to become resistant after they are 
independent of the mother cell The population then 
reaches an equilibrium number and the first cycle of 
growth ends As the sugar is rapidly used less waste 
products are produced and less cells arc killed The 
oxygen consumption is greatest then and food material 
is liberated by the cytolysis of the killed cells This re 
suits in a more favorable medium and the population 
again increases until further growth is prevented by the 
accumulation of waste products in the medium and the 
utilisation of the available food If additional food is 
added just before the end of the first cycle of growth 
the growth continues to the same levpl as would be 
reached later at the end of the second cycle The fur¬ 
ther addition of food does not result m additional 
growth After the second growth cycle the structure of 
the colls changes and most of them gradually become 
resistant, resting cells The remainder perish except for 
a very few hardy cells which continue to reproduce for 
a long time The potentially unlimited growth of the 
cells is restricted and determined by the chemical changes 
In the medium 

The maturation of the egg of the sea-urchin Mespxlta 
globulus I) H Tknnent In this brief paper one 
section of a complete study of the history of the chromo¬ 
somes during the oogenesis of the sea-urchin Uesptlxa 
globulus that has recently been completed by Dr Toshio 
Ito, of the Medical School of Keio University, Tokyo, 
and myself, will be presented The sac like Ovanes, at 
this time, are packed with oocytes, some of which are 
still in their growth stage Sections show that the wall 
of the ovary consists of three layers, a thin outer layer, 
the eoelomic epithelium, a middle layer of muscle fibers 


and an irregular inner layer of oocytes, the so-called 
germinal layer The oocytes lie in an almost Structure¬ 
less lacunar matrix, within widest there are also a few 
email, apparently amoeboid cells As the oocytes in¬ 
crease in size some are crowded away from the wall, the 
number of full grown oocytes lying in the conter of the 
ovary thus increasing gradually Two points should be 
emphasized There is never any stalk of attachment and 
there is never a definite cellular egg follicle All the 
cells lining the wall m which the nucleus is large or has 
begun to enlarge are oocytes Maturation may take 
place while the oocytes are still in contact with the wall 
or after they have been forced to the center of the ovary 
In only one, out of several hundred examples, have the 
polar bodies been given off from the surface of the egg 
adjacent to the wall of the ovary As a rule, therefore, 
the animal pole of the egg lias developed m the free, 
rather than in the attached surface In maturing eggs 
lying in the lumen of the ovary there is never common 
orientation of the spindle with respect to a selocted 
region Prior to the onset of the growth stage m the 
oocyte the chromosomes disappear after reaching a diplo- 
tene stage At the onset of the meiotic divisions they 
reappear as diplotene chromosomes m the nucleus of the 
fully grown oocyte They become arranged on a typical 
amphiastral first polar spindle and during early anaphase 
stretch out as V's and rods While the chromosomes are 
separating during the later anaphases and while the 
spindle system is moving toward the periphery of the 
egg, the outer aster becomes flattened, the outer end of 
the spindle finally becoming anastral The surface of 
the egg above this blunt end is pushed out as a bud, 
into whieh the anastral end of the spindle and the outer 
chromosomal plate moves On the equator of the spindle, 
in fixed and stained preparations, a belt of deeply 
stained granules constituting a * 'between body" may 
be seen In slightly later stages these granules may be 
seen in the form of a complete ring surrounding the 
spindle, the ring Booming to constrict around the spindle, 
until, when separation is completed, it lies as a large 
granule or disc on the surface of the egg just below 
the separated polar body 

The chromosomes left in the egg become arranged on 
the second polar spindle, which is also at first amphi¬ 
astral and whose outer end later becomes anastral as it 
moves out Into the second polar body Here again the 
phenomenon of a “between body," in the form of a 
nng that seems to constrict around the spindle, is evi¬ 
dent The second polar spindle and the “between 
body" interrupt the continuity of the thin jelly layer 
surrounding the egg that becomes evident about this 
time This break m the continuity of the jelly layer 
explains the origin of the micropyle or funnel at tbe 
animal pole of the egg It has been possible to observe 
the form and number of the chromosomes in egg 
during both maturation divisions. The observations 
made on this material have made it clear that develop¬ 
ment from primordial germ cell to oocyte does not take 
place in the “germinal layer," they have afforded a 
satisfactory description of the number and fora of tbe 
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maturation chromosomes, they have shown the manner 
ot origin of the mieropyle, and they have confirmed the 
conclusion reached by Jenkinson in 1911, to the effect 
that the animal pole of the sea-urchin egg is not at the 
attached, but at the free end of the egg 

Feather structure in the Fhasuinidae Stanley Ball 
(introduced by L L Woodruff) 

Cancer and tuberculosis, with some comments on can 
eer and other diseases Edwin B Willon and Helen 
C Maher 

Measures of certain human abilities throughout thv 
life span Walter R Miles (introduced by Raymond 
Dodge) This investigation, conducted in the depart 
ment of psychology at Stanford University, reports mea 
surements on 335 boys and men and 528 women and 
girls The age range was from 6 to 95 years Eflort 
waB made to secure approximately equal numbers of 
people within the successive semi decades At first adults 
50 years of ago and older wore studied Later, the 
younger years were added for comparison The study 
was conducted in two small cities by the establishment 
of laboratory annexes easy of access to the people who 
were to be examined These individuals a ere solicited 
and sent by many different lodges, clubH, churches and 
other organizations of those cities The clubs (not the 
individuals) were paid for this service in terms of the 
ages of those subjects supplied The measurements were 
psychological (not medical or physical) and occupied ft 
period of two hours broken up into half hour sessions, 
with suitable rest intervals in between The ability to 
organise and carry out simple movements with the hands 
was studied There was practically no different o be 
tween males and females In general, the performance 
of the dominant (right) hand was about 12 per cent 
superior to that of the subordinate (left) hand The 
maximum ability appeared in the ago range Id to 20, 
while ages 12 to 13 and 55 to 59 were each 14 per cent 
•lower Ages 10 to 11 and 60 to 64 gave equal scores, 
both 18 per cent below maximum group ability, 8 to 9, 
25 per cent below, 70 to 74, 33 per cent and 85 to 89, 
50 per cent decrement 

Ability to Tespond to outside auditory signals with 
hand and foot were studied Simple response of this 
character is very slightly faster for the hand than for 
the foot On the average for adults 25 years old or 
older, the (unpracticed) time required is very close to 
one quarter of a second. The peak or standard ability 
In this function is maintained from age 18 to 55, where 
it averages close to one fifth of a second Adults 75 to 
90 average dose to one third second, but approximately 
20 per cent of these older adults are as fast as the 
average for groups ranging from 25 to 90 years Most 
of the abilities studied show an increase during the early 
years, a fairly long crest representative of maturity, 
and a regular decline rather than a sharp change In 
the age period 75 to 85 Hie decrement scarcely ever 
e xc ee ds one quarter to one third of the score value rep¬ 
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resented at group maximum. Decline appears to proceed 
regularly and slowly and the average old person can still 
perform as well as many of those who are u middle 
ago, indicating that chronological age is by no means 
the sole factor accounting for performance ability The 
investigation is being continued 

Experiments on the development and growth of limbs 
tn the Amphibia Bobs G Harrison The vertebrate 
limb develops as a thickening of the mesoderm of the 
body wall, covered by epithelium (ectoderm), which is 
part of the general integument of the body This 
thickening with its co\enng in the embryo is known as 
the limb bud In the salamander, Amblystoma, the hmb 
bud, while not sharply bounded like a stone in a mosaic, 
is nevertheless fairly definitely localized m the body wall 
ventral to the third, fourth, fifth and part of the sixth 
muscle segments This system lends itself readily to a 
great variety of extirpation and transplantation experi¬ 
ments, which are the basis of the prosent investigation 
The respective rfiles of the two layers, ectoderm and 
mesoderm, in the development of tho limb have been 
tested by grafting each separately to other parts of the 
embryo, by replacing each separately by corresponding 
tissue from other regions, by changing the orientation 
of ono layer by itself and by combining tissues of two 
different species Growth and pigmentation of grafted 
limbs have been studied in twenty interspecific combina¬ 
tions (between five spccios) in which the whole limb 
bud was transplanted For the embryo from the stage 
with dosing neural folds to the stages with tail bud, 
the evidence is overwhelming that tho capacity to form 
a limb is inherent in the mesoderm—particularly that 
of the region described above—and that the ectoderm 
is not specifically differentiated Grafting of trunk 
ectoderm to the limb region is followed by the normal 
development of the limb, while the reciprocal operations 
of hmb ectoderm to other parts of the body never result 
m the development of a limb at the seat of the graft 
MeBodorm of tho flank put in place of mesoderm of the 
limb bud is followed by suppression of the limb, while 
mesoderm of tho limb region grafted to the flank or, 
under certain conditions, to the head develops into a 
well formod appendage In contrast to ectoderm from 
the trunk, ectoderm from any part of the head, taken 
from embryos after closure of the neural folds, and 
made to replace hmb ectoderm, suppresses the develop¬ 
ment of the free appendage, while permitting the devel¬ 
opment of the shoulder girdle However, if the same 
ectoderm of the head, particularly of the gill region, is 
grafted in the same way just before closure of the 
neural folds the limb bud covered by It develops nor¬ 
mally When the whole hmb bud is rotated 180° about 
the transverse axis of the embryo its laterality is re¬ 
versed and frequently it is more or less completely 
reduplicated If the mesoderm alone is rotated the result 
is essentially the same, but if the ectoderm alone is 
rotated normal development usually follows. However, 
in about 17 per cent, of the cases (9 out of 53) some 
tendency to reduplication is shown, which is not sur- 
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prising, smcs tbs ectoderm is known to be polarised in 
other respects and the combination is therefore disbar- 
monic In interspecific grafts of whole limb buds it is 
known that the graft grows at its specific rate, and in 
certain combinations with very different growth rates, 
limbs that are entirely out of scale with the body 
(either too large or too small) are produced In fact, 
unless the animals are given maximal feeding, the 
grafted limb may even exceed both the host and the 
donor control limbs m growth* Similar results, though 
with perhaps slightly less quantitative differences, are 
obtained when mesoderm alone is grafted, but when 
ectoderm alone is grafted the effect on the growth of 
the hmb is very slight Those results have not been 
subjected to all the requisite statistical tests In any 
case, whether the effect of the ectoderm on growth of 
the limb is significant or not, the quality of the meso¬ 
derm certainly dominates the growth rate. The form 
of the resulting limb is very nearly if not precisely that 
of the species furnishing the mesoderm This comes out 
strikingly both in appendages growing in their normal 
position and in those growing on the flank or on the 
head. The amount of webbing of the digits, which 
differs among the species used, may, however, be slightly 
influenced by the ectoderm Even the reduplicating 
limbs that often arise from grafts placed on the flank 
have the specific character of the species from which 
the mesodermal graft was taken, and in only one or two 
doubtful cases resembled the limbs of the host species 
Such limbs are therefore not produced from host tissues 
by induction Induced limbs have been found in a few 
cases after grafting the nasal placode to the flank, as 
found by Balinsky and others after grafting various 
organ rudiments or even foreign bodies In one case we 
obtained the remarkable paradox that one nasal pit 
grafted over the hmb region suppressed the development 
of the normal hmb, while the other nasal pit grafted to 
the flank produced by induction a limb where it would 
not normally have developed The pigmentation of 
grafted limbs m normal location is approiimately that of 
the host species except in combinations in which albinotic 
individuals (axolotl) take part A grafted limb from a 
white embryo does not acquire pigment when placed 
upon a pigmented host and a graft from a pigmented 
embryo remains pigmented on a white host, as shown by 
Buud (also by Bchuxel for regenerative buds) These 
results are interpreted to mean that the pigmented indi¬ 
viduals of the five species used have essentially similar 
pigmentary equipment, and that their coloration, even 
to a great extent the pattern, is determined by the inter¬ 
nal medium of the organism Only in the case of the 
white individuals, which lack pigment largely though 
not entirely, is there inability to respond to the internal 
conditions. 

Differentiation of teflon and voluntary responses of 
the lid Helen Peak (introduced by Baymond Dodge) 
The experimental facts regarding the distinction between 
reflex and voluntary reactions are incomplete and further 
investigation of the problem is needed in view of the 
haterest in determining whether “conditioned” behavior 


Is of reflex of voluntary origin. Lid responses depen* 
dent on instructions to wink voluntarily am of longer 
average latency than responses which are relatively in¬ 
dependent of such instructions Longer latency is, 
therefore, a distinguishing characteristic of voluntary 
response within certain limits The present paper re¬ 
ports the investigation of certain other characteristics 
of these long and short latency responses, such as extent 
of closure, velocity and duration of closing and opening 
phases of the lid response Five thousand photographic 
records of the hd movements of six subjects, reacting 
under four Bets of instructions to auditory stimulation, 
show the following results (I) The extent of closure 
in the long latency reaction is greater on the average 
than that of the reflex. (2) In the reflex response the 
promptness of opening the lid after closure increases 
with increase in the velocity of closure, ie*, the faster 
the lid closes, the more promptly it opens This sug¬ 
gests the operation of a mechanism akin to Sherrington's 
stretch reflex (3) In the voluntary response the rela¬ 
tionship, though not consistent, tends to be in the oppo¬ 
site direction, i e, the faster the closure, the slower the 
opening (4) The voluntary response is distinguished 
by a greater delay m the opening phase of response with 
the following exceptions (a) When negative adaptation 
has caused the dosing velocity of the reflex to fall below 
a certain minimum, the opening duration is increased 
and becomes greater than that of the voluntary (subjects 
were unable to increase the duration of opening in reflex 
by deliberate effort), (b) when a subject was instructed 
to increase the promptness of opening in his voluntary 
responses, he was able to do so, but only after praotioe, 
(5) This evidence indicates that when responses are 
measured in terms of any of these characteristics, 1 're¬ 
flex’ 1 and “voluntary” are not distinct categories but 
only convenient terms for distinguishing modes in con¬ 
tinuous distributions of response. 

The cate of Rancho La Brea ; a climax in evolution: 
John 0 Mebulak The asphalt deposits of Bancho La 
Brea near Los Angeles have furnished a unique collec¬ 
tion of fossil remains from the geological period im¬ 
mediately preceding the present The collection consists 
of unmodified skeletons representing a wide variety of 
animals It gives a picture of the life in this region 
at the time these deposits were forming So far as 
known it is the largest body of material representing the 
life of this period that has been obtained from a tingle 
locality. The collection is also unique in that it contains 
a larger percentage of carnivorous animals than would 
be found in any normally balanced fauna. The cats Of 
Bancho La Brea include numerous individuals from both 
the saber-tooth and true eat groups At least six sped* 
are represented. They include two species ef BmdodoUf 
one Mon-like cat recognised as Fehe atroa, two pumas, 
both now species, and one smaller eat practically identi- 
cal with Lynx rufut of the living California fimb { 
large site and high stage of development of sped* I U ' 
both groups mark a climax In evolution of this centavo 1 
family. The paper presents results from an exte nded 
study involving several persons and instiMtings- 
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A preMm/b MWf report on functional psychoses H 
Bnonrir Lakq and J A Paterson (introduced by 
W» D Bancroft). Experiments with forty-six patients 
suffering from functional psychoses hare shown a cor¬ 
relation between the type of insanity and the state of 
dispersion of the brain proteins Schizophrenia is an 
over-dispersed type Manic depressive and epileptic pa¬ 
tients are in a coagulated state Sodium amytal and 
•odium rhodanate are helpful for diagnostic purposes 
These will not displace known and applicable methods 
of therapy but may supplement them* 

The physiological properties of bulbocapnin Wilder 
D Bancroft Bulbocapnin produces in cats a catalepsy 
which has been identified by Dr Walter Freeman and 
others as corresponding to dementia praecox catatonia 
in man If this were so, bulbocapnin should be a peptiz 
ing agent for proteins Actually, it is a coagulating 
agent and brings a man out temporarily from the ordi 
nary catatonic stupor Sodium rhodanate and ephednm 
counteract the action of bulbocapnin on rabbits The 
bulbocapnin stupor in cate corresponds to what Dr Lang 
calls benign stupor in man This last Is a coagulated 
state 

Induction of the ear by the medulta and its relation 
to experiments on the tatsralis system in Amphibia 1 L 
S Stone (introduced by R G Harrison) In the de\cl 
opment of amphibians the ear and the lateral line first 
appear os an acustlco lateralis placode in the ectoderm 
near the medulla of the primitive brain tube The 
lateralis system soon separates from that of the ear as 
pre- and post auditory placodes, parts of which gi\e nae 
to ganglia and parts to migratory primordia that lay 
down lateral line sense organs This system when vitally 
stained is ideal for studies upon the phenomena of 
polarity and growth direction and what relation the 
establishment of these has to structures in its environ¬ 
ment For example, in the postauditory placode the 
anterior ganglionic pole near the ear and the opposite 
or posterior migrating pole are determined soon after 
the closure of the neural folds* This occurs before ear¬ 
forming cells eon be completely isolated experimentally 
from it and at a period subsequent to that in which Dr 
B G Harrison found the establishment of the polarity 
of the ear* In the early toil-bud stage the ear and the 
ganglionic pole of the lateralis placode can be oxcisod 
without effect upon the migration of the opposite polo 
and the formation of lateral line eense organs. If, how¬ 
ever, a polarised or nonpolarized placode is grafted to 
A new position upon the side of the body the ganglionic 
pole will differentiate, but the migratory pole lies dor 
ttftMi end is unabk to organise itself into sense organ 
forming tissue unless a migrating primordium of the host 
eventually touches It. Then the growth direction of that 
the graft $■ dominated by the host primordium. If, 
hermore, one Includes a portion Of the medulla along 
edit a polarised aeustieo-lsteralis placode and places tho 

* tfm the Department of Anatomy, Tale University 
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graft upon the side of toe body the lateralis placode 
goes a step further in the formation of a few sense 
organs, but still it does not migrate in the presence of 
well-formed brain tissue The presence of the latter may 
have some connection directly or indirectly with the 
degree of development of the primordium to toe point 
of sense organ formation. It can not be said that 
strange ectoderm prevented the initiation of migration, 
for control experiments have shown otherwise The ear 
on the otheT hand was not normal This may indicate 
that the lateralis itself could not be expected to be fully 
developed in all respects At the moment migration is 
normally initiated a disconnection from tho associated 
ganglion and the brain by transplanting the primordium 
to the side of the body far from its normal environment 
does not interfere with its ability to proceed in migra¬ 
tion and to lay down lateral-line sense organs in the 
direction toward which its pole is oriented Its growth 
direction may be entirely changed, however, if in its 
grafted position it lies so that a similar migrating 
primordium of the host touches it. Its growth direction 
is then dominated by that of the host primordium Its 
power to reach the point when the migratory ability is 
initiated must therefore in part depend upon a phase in 
development during a stage when it is closely associated 
with the ear and the medulla It was found to be prac¬ 
tically impossible to eliminate all the ear forming cells 
from the earliest stages in the ectoderm before the 
acustico lateralis was even recognizable as a placode 
without eliminating the lateralis also It was desirable 
then to discover what influence the medulla was normally 
exerting upon the ectoderm lateral to it Therefore, 
the medulla forming portion of the neural plate was 
transplanted to the side of the body and placed in such 
i manner that the lateral edge of the medulla touched 
the overlying body ectoderm An incomplete ear wlto 
its ganglion was induced, but no lateralis placode. Since 
the center of tho acustico lateralis placode, vie , the ear, 
was so feebly developed out of the indifferent body 
ectoderm it may indicate that toe graft was taken at a 
time in its development when its inductive power was 
limited only to a selective part of the Bystem, or that the 
ectoderm itself resisted the full influence of the medulla 
It may indicate furthermore that the medulla has induced 
only the dominant port of the system and that if a well- 
developed ear could have been formed it in turn might 
have been able to induce secondarily the lateralis por¬ 
tion. Whatever the case may be it at least emphasises 
the necessity of a new conception concerning the early 
development of these two interrelated systems in order 
to understand more fully the methods by which toe polar¬ 
ity and subsequent migration of the lateralis is accom¬ 
plished. 

Discovery of Upper Eocene land mammals on ike 
fao&fto Coart; Chrstrr Stock (introduced by JF, 0. 
Merriam). In the stratigraphic column of the Chart 
Benges of California the Sespe formation decuples a 
position between marine deposits of Beeene age and f 
marine deposits of Lower Miocene age* North of "the 

Bimi Volley In Ventura County toe Seepe Is 7,470 tort 

* 
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in thiekness, rests with diseonformable contact on the 
Domengrae horizon of the Eocene and is conformable 
with the overlying Vaqueros marine beds of Lower 
Miocene age Greenish and maroon shales and sand¬ 
stones which are particularly characteristic of a con 
vonlently recognizable middle division of the Sespe in 
the Sinu anticline have yielded vertebrate remains 
Occurrences of fossil mammals range vertically in the 
section from approximately 1,000 feet to 3,000 feet above 
the contact with the Eocene The fauna includes Para - 
mys, a creodont, insectivores, bunoselonodont artiodactyls, 
an agnochoend, Epitrtplopus (T), an amynodont and 
titanotheres Some of the more important features of 
the discovery of this assemblage are (1) The earliest 
Tertiary record of land mammals thus far known on 
the Pacific Coast, (2) the occurrence offers opportunity 
to establish on the basis of vertebrate paleontology the 
time relationships of the early Tertiary portion of the 
stratigraphic column of the Coast Ranges to the con¬ 
tinental sequence as determined m the Rocky Mountains 
and western Great Plains, (3) several mammalian types 
in the fauna are structurally more advanced than related 
forms of the Upper Uinta Eocene and are evidently 
more primitive than forms known from the White River 
Oligoceue, (4) added information is available concern¬ 
ing the geographic distribution of some early Tertiary 
mammals in North America 

Observations on individual growth Franz Boas 

The significance and inheritance of leg length tn dogs 
Charles R Stock ard 

Conceptual categories tn primitive languages Edward 
Sapir (introduced by C Wissler) The relation between 
language and experience 1 b often misunderstood Lan 
guage is not merely a more or loss systematic inventory 
of the various items of expenonco which seem relevant 
to the individual, as is so often naively assumed, but 
is also a self contamod, creative symbolic organization, 
which not only refers to experience largely acquired 
without its help but actually defines experience for us 
by reason of its formal completeness and because of our 
unconscious projection of its implicit expectations into 
the field of experience In this respect language is very 
much like a mathematical system, which, also, records 
experience, in the trne Bense of the word, only in its 
crudest beginnings but, as tune goes on, becomes elabo¬ 
rated into a self-contained conceptual system which pre¬ 
visages all possible experience in accordance with certain 
accepted formal limitations Such categories as number, 
gender, case, tense, mode, voice, "aspect” and a host of 
others, many of which are not recognized systematically 
in our Indo European languages, are, of course, deriva¬ 
tive of experience at last analysis, but, once abstracted 
from experience, they are systematically elaborated in 
language and are not so much discovered m experience 
as imposed upon it because of the tyrannical hold that 
linguistic form has upon our orientation in the world 
Inasmudi as languages differ very widely in their sys¬ 
tematization of fundamental concepts, they tend to be 
only loosely equivalent to each other os symbolic devices 


and are, as a matter of fact, incommensurable in the 
sense in which two systems of points in a plane are, on 
the whole, incommensurable to each other if they *re 
plotted out with reference to differing systems of coordi¬ 
nates The point of view urged in this paper becomes 
entirely dear only when one compares languages of 
extremely different structures, as in the case of our Indo- 
European languages, native American Indian languages 
and native languages of Africa, 

The genesis of cerebellar tremor and tts disappearance 
after removal of the cerebral hemispheres J F Fulton 
(introduced by Yandell HcndorBon) One of the most 
striking locomotor disturbances encountered in the field 
of clinical neurology is the tremor associated with leBions 
of the cerebellum Though recognized as the essential 
symptom of cerebellar deficit as early as 1824 (Flourens), 
its nature has remained obscure We have therefore 
focusod our attention upon the genesis of tremor follow¬ 
ing removal of the cerebellum (cats, dogs, monkeys and 
baboons) and have found that in the cat it does not 
appear until the fourth to the seventh day after the 
operation Simultaneously with the appearance of the 
tremor, the animal commences to execute voluntary 
movements In other animals in which tremor appears 
sooner, it is always coincident with the return of volun¬ 
tary activity Since the cerebellum had been removed 
the question arose as to what part of the nervous system 
was responsible for the tremor On remoial of one cere¬ 
bral hemisphere in the decerebellated animal the extremi¬ 
ties of the opposite side become rigid but continue to 
show associated movements unaccompanied by tremor 
When the second cerebral hemisphere is removed, thus 
making a decerebellatod thalamic preparation, great loco* 
motor activity is seen in all extremities, but tremor is 
completely absent We have thus far succeeded in koep- 
^ ing preparations of this character under observation for 
Periods' varying from one to three weeks Further obser- 
wion are being made on primates, m which the relation 
of the neocorebellum to the motor cortex is being studied. 
We conclude that cerebellar tremor is a phenomenon re¬ 
sulting from inadequate compensatory action of the 
cerebral iimispheres 

The rate of trophic impulses in nerves of cold blooded 
vertebrates G H Parker and V L Paine. The lateral¬ 
line nerve of the catfish transmits sensory impulses m 
one direction and trophic impulses in the opposite Tfce 
rate of transmission of the trophic impulses is very slow, 
approximately two centimeters per day 
(To be contvnued) 
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NEW CONTRIBUTIONS IN STEROL METABOLISM 

By Professor RUDOLF SCHOENHEIMER 

UNIVERSITY OF FREIBURG 


It is only a relatively short time since wc assumed 
that plants only could synthesize complex compounds 
whereas animals were forced to obtain these complex 
compounds indirectly from plants and that in modi¬ 
fying these complex compounds for their specific 
needs only slight chemical changes are necessary 
One of the most complicated substances in the 
animal body is cholesterol It is a hydroaromatic 
secondary alcohol with 27 carbon atoms containing 
two combined six carbon-rings, one five carbon-nng, 
a side chain and one double bond 
It is, therefore, not surprising that this knowledge 
of the constitution of cholesterol led to the assumption 
that the animal body was forced to obtain this or a 
similar substance from plants because we could not 
conceive of synthetic activities of that order in animal 
tissues However, cholesterol-balance studies by 

1 Alpha Omega Alpha lecture delivered in Cleveland, 
February 27,1081. These studies were in part aided by 
a gfcani item the Douglas Smith Foundation for Medical 
Research, University of Chicago. 


various authors (Thannhauser, Bhrger, Beumer, 
Randles and Knudson) indicated that at least under 
certain special conditions, animals also possess the 
power to form cholesterol because they sometimes 
found a negative balance m their metabolism studies, 
that is, they sometimes found more sterol excreted 
than consumed 

These observations left unanswered the question of 
whether all the cholesterol present in the animal body 
was due to a synthesis in the animal body or whether 
the major part did not after all come from vegetable 
food The conversion of plant sterols into cholesterol 
in the animal body requires that the plant sterols 
which differ chemically from cholesterol must be ab¬ 
sorbable, a question which up to the present has not 
been investigated in detail 

The only phase of sterol absorption in the 
body known up to the present time is that of the 
absorption of animal cholesterol. Considerable evi¬ 
dence in favor of this view had been accumulated. 
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A somewhat crude but very significant observation m 
tibia connection is the so-called experimental athero¬ 
sclerosis m rabbits. These animals which are accus¬ 
tomed to a purely vegetable diet are very sensitive 
to the addition of cholesterol to their diet, in that 
one observes after a certain experimental dietary 
penod morphologically visible deposits of cholesterol 
and cholesterol esters in various organs and especially 
in the aorta, a change which presents a most remark¬ 
able resemblance to the human atherosclerosis. The 
aorta of the rabbit is especially sensitive toward the 
oral administration of cholesterol), because even the 
daily feeding of a few milligrams if continued over 
a longer time leads to such deposits (Amtschow) 9 

If the above referred to theory of the simple con¬ 
version of plant sterols into the animal cholesterol 
were correct every rabbit should show a marked 
atherosclerosis, because the quantity of plant sterols 
present in the usual feed of rabbits is approximately 
ten times as high as the dose of cholesterol which 
calls forth an atherosclerosis It is, however, a fact 
that a true spontaneous atherosclerosis with deposition 
of cholesterol has never been observed in rabbits in 
spite of the most painstaking investigations This 
difference between theory and fact lead to our inves¬ 
tigations on plant sterols 

Although practically only one sterol is found in 
animal tissue we, nevertheless, find a great number of 
different sterols m plants, these mrnally occur in mix¬ 
tures and are separated from each other with great 
difficulty Cholesterol does not even occur in traces 
m plants The most commonly occurring plant sterol, 
which is never absent in higher plants, is sitosterol 
which has the same elementary formula as cholesterol, 
has almost identical chemical properties and which, 
according to Wmdaus,* is a stereo-isomer of choles¬ 
terol 

Our first experiments were earned out with sito¬ 
sterol, of which larger amounts were available. We 
have fed enormous doses of sitosterol over long 
periods to rabbits and other animals, which would 
have suffered most severe pathological changes if 
cholesterol had been given instead, but the animals 
remained healthy and showed not even the slightest 
change 4 The chemical examination of these animals 
showed that they contained no more cholesterol than 
the normal ones while those fed on cholesterol con- 
tamed approximately twice the amount The blood 
cholesterol concentration which is very much in¬ 
creased by cholesterol feeding remained normal in the 
sitosterol fed animals throughout the entire period* 


8 Anitschkow, Vireh Aroh^ 249, 78, 1924. 

*Windaus sad Bahltin, ZUchr. Phytiol Chain., 101, 
228, 1918 

* Sehoenhelmer and Tuasa, ZUchr. Chsm., 

ISO, S, 1989. ' 


We have, furthermore, separated the total stands from 
rn.twi.Vi which wen kept for almost one year on the 
sitosterol containing diet and have examined these 
sterols by Bdhmer’s method for sitosterol, which would 
detect concentrations of abont 2 per cent. sitosteroL 
However, no sitosterol was found * 

Furthermore, feeding experiments on rabbits with 
quantitative collection and analysis of the feoes 
showed within the experimental errors of the method 
that the sitosterol fed is completely excreted in the 
fcees while the food cholesterol is similarly recovered 
only to the extent of abont 50 per eent * 

AH these experiment* made it appear probable 
that the plant sterols are not absorbable just as we 
bad assumed, but it was by no means still impossible 
that they may have been absorbed, then rapidly 
changed to cholesterol but followed by a very rapid 
excretion so that we would not be able to And them 
in the animal tissues by our method. If this were 
the case one would have found in part cholesterol or 
one of its derivatives in the feces from tits plant 
sterol fed animals, because plant sterols do not occur 
in animal tissues We have, therefore, examined the 
excreta of various animals when kept on a purely 
herbivorous diet 7 Babbits were kept on the usual 
diet of hay and beets from which a well characterized 
sterol mixture could be separated From the feces 
the same sterol mixture eould be recovered, that is, 
this plant sterol mixture had passed through the ali¬ 
mentary tract without being altered qualitatively or 
quantitatively. 

Later more exact studies were carried out which 
very specifically prove that plant sterols are non¬ 
absorbable. 8 A large part of the food, especially the 
fats and hpins, after absorption pass through the 
thoracic duct When an absorbable sterol, such as 
cholesterol, is fed it can bo found in huge amount* 
in (he thoracic duct lymph. The examination of the 
thoracic duct lymph during the absorption penod, is, 
in spite of the experimental difficulties, nevertheless 
the most ideal and safest method for determining the 
absorbability or non-abeorhabihty of a sterol. One 
adds to the sterol to be tested a definite amount of 
the easily absorbable cholesterol and then one at¬ 
tempts to determine quantitatively the choleiterolas 
well as the other sterol content in the thoracic duct 
lymph. The relative proportions of the two aterols 
found will indicate how much mera difi^cnltiy ft* 
other sterol is absorbed. This method «, of eeunp% 
applicable only to those substances which can be quan¬ 
titatively determined in presence of cholesterol. Pt< 

• Seboenhefaner, Ztukr FhytlaL Om, UP, U, IMP. 

• Seboeahelmar, Zuekr. PtywteJ. CkesHQ, 94, IMP. 

• Behoeahrimer, ZUthr PkytUL Ckcm, U0, W, &P*> 

• v Babriag aad fiahosahshatr, Mttdkr. Mgsiit OtN, 
109, 97, 19SO. 
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fortunately this i8 not true in all eases. In such eases 
ipeoul methods had to be devised) the discussion of 
which I can not go into in this brief review* Our 
lymph studies uniformly showed that we obtained 
only pure cholesterol in the lymph when a mixture of 
cholesterol and plant sterols was fed. 

From these studies one can definitely conclude that 
plant sterols are non-absorbable and it is, therefore, 
not surprising that rabbits remain norma! after being 
fed of these substances. The results, however, also 
lead to the conclusion that animals which live on 
plants only and therefore never consume the absorb- 
able cholesterol, are forced to synthesize their entire 
cholesterol necessary for their tissues 10 Similarly 
since the carnivorous animals receive cholesterol 
directly from their food and always m the last analy¬ 
sis from an herbivorous animal which synthesizes its 
own cholesterol, we can conclude that all eholcstcrol 
is a synthetic product produced in the animal body 
and that a sharp biological division exists in the 
sterols of the plant and animal kingdoms 

However, all these experiments involved the use of 
chemical methods which introduce slight experimental 
errors For this reason, we could not exclude the 
possibility that we might, nevertheless, have absorbed 
and deposited the minutest traces of plant sterols 
which were not detectable by our methods 

This is further suggested by the fact that through¬ 
out the animal organism one always finds with the 
cholesterol a slight trace of ergosterol which, in spite 
of the very small amount present, is of great biological 
importance, because it assumes antirachitic activity 
after exposure to ultra-violet light The ergosterol 
found m the animal body is regarded as a plant 
sterol and its occurrence in the animal organsim was 
explained on the assumption that it is absorbed from 
vegetable foods and then transported to the tissues 

We finally also investigated the behavior of ergo¬ 
sterol, mainly because its detection with the aid of 
its absorption spectrum and the biological method is 
1,000 to 10,000 times more sensitive than that of the 
Other plant sterols. In such a case even a very, very 
•fight absorption would not escape detection The 
Optical dete rmin ation of the preparations separated 
by ns were very kindly earned out through the cour¬ 
tesy of Professor Wrndaus in (HSttingen, who also 
aided us in many other phases of our work We fed 
jraffemke and rabbits for a long period with perfectly 
pure ergosterol which was entirely free from the 
iWBvated form and possessed no antirachitic action 
The feeding as well as the isolation of the sterols was 
•Storied out in the dark It was found that the ergo- 

* Sokocahe i mer v. Behring and Hummel, ZUahr 
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sterol fed animals yielded body sterols with no higher 
content of ergosterol than those from the unfed ani- 

The above is in the strictest sense not final evidence 
of the non-absorption because we obviously deter¬ 
mined only the possible storage of ergosterol For 
that reason, the thoracic lymph was examined also. 13 
Dogs were given a fatty meal to which were added 
one gram pure ergosterol and one gram pure choles¬ 
terol The cholesterol preparation separated from 
the lymph was found to eont&in less than 0 02 per 
cent ergosterol, a concentration which is less than 
that found in most cholesterol preparations. If the 
cholesterol and ergosterol had been equally well ab¬ 
sorbed, the cholesterol preparation obtained from the 
lymph should have had about 2,000 times the observed 
ergosterol content. This experiment hardly permits 
of any other interpretation than that umrradiated 
ergosterol is not absorbable and that the exceedingly 
low concentration of ergosterol fonnd in the thoracic 
duct lymph must have originated from other sources 
since the thoraeic duct carries fluids from other 
sources than the digestive chyle To be sure our 
experiments are not absolutely fool proof They 
show, however, that ergosterol is absorbed only very 
slightly, so slightly that the very sensitive method 
used does not detect it One can, however, not ex¬ 
clude the possibility that vanishingly small but bio¬ 
logically important amounts of ergosterol may, never¬ 
theless, be absorbed over a long time period. The 
question as to whether the animal body may also be 
able to synthesize its own ergosterol I shall discuss 
later. 

I have specifically referred to non-irradiated ergo¬ 
sterol, that is, not to the irradiated biologically active 
form which is also referred to as vitamin D There 
is no doubt whatever that the irradiated form is very 
easily absorbed, otherwise it could not show its vita* 
nun action and when fed in large doses even show 
toxic action However, the irradiated ergosterol is a 
very different substance chemically from the non- 
irradiated form, in fact, we know that it is a stereo¬ 
isomer The fact that unirradiated ergosterol is 
absorbed with great difficulty or, not at all, while the 
irradiated form » very easily absorbed, leads to the 
same relationships as in the case of cholesterol and 
sitosterol which are also considered to be stereo¬ 
isomers and where the one is easily absorbed and the 
other is not absorbable. In the course at our investi¬ 
gations we have thus opened up a field which shows 
that absorbability in the case of sterols is dependent 
upon chemical constitution and that even ali ght 
changes in the molecular structure are sufficient to 

*^oenheW and v* Behring, JOi*. WooK, 0* 1309, 
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render an absorbable substance completely non¬ 
absorbable As a result, we have undertaken a sys¬ 
tematic study involving experiments on derivatives 
of the easily absorbed cholesterol 8 We studied only 
those substances in which only veiy slight changes in 
molecular structure are involved and in which the 
sterol character is still present, because we knew that 
oven the slightest structural changes influenced ab¬ 
sorbability 
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The formulae above indicate the derivatives we 
have studied In addition to cholesterol there occur 
in the animal body two derivatives, these occur m 
the feces and are sterols m which the unsaturated 
bond of cholesterol has been saturated by hydrogena¬ 
tion These two substances, which I shall refer to 
again later, are koprosterol and dihydrocholcsterol, 
two isomers which differ from each other only in a 
ms-trans-isomensm of carbon atom No 1 The di- 
hydrocholesterol is obtained directly from cholesterol 
by the addition of hydrogen while koprosterol is 
related to allocholesterol, in which the same isomerism 
exists with reference to carbon atom No. 1 and which 
was prepared only recently by Windaus. This sub¬ 
stance is exceptionally labile in that it readily rear¬ 
ranges into cholesterol under the influence of heat or 
of dilute acids, fror time reasons we must take into 
< account in feeding experiments with alkohokstevpl 


the possibibty of the acidity of the g&stnc contents 
converting a part thereof into cholesterol and thus 
rendering it absorbable The comparative absorption 
studies on cholesterol and allocholesterol showed that 
the latter is absorbed much more difficultly than 
cholesterol (about one half to one third as mucb). 
It is, however, by no means impossible that the ab¬ 
sorbed allocholesterol actually was first converted into 
cholesterol in the stomach 

The other derivatives of cholesterol, especially those 
which also occur m the organism and which can be 
separated in traces from cholesterol also were non¬ 
absorbable even in traces 

These observations then led to the conclusion that 
the organism behaves in an exceptionally specific 
manner in the absorption of the sterols Even 
isomerism suffices to alter the absorbability and the 
saturation of the unsaturated bond changes the easily 
absorbable body to a completely unabsorbable form 

An absorption, which is so specifically dependent 
upon molecular structure, has previously not, to my 
knowledge, been systematically investigated The ob¬ 
servations led to an approach at interpreting the diffi¬ 
cult or non-absorption of sitosterol and umrradiated 
ergosterol and the ease with which cholesterol and 
irradiated ergosterol pass through the intestinal wall 

We have also extended our investigations to the 
consideration of the waste products or, better stated, 
the products of intermediary metabolism of choles¬ 
terol, a field regarding which almost nothing was 
known up to the present. I pointed out that choles¬ 
terol does not appear as such in the feces hut as 
the two saturated forms, koprosterol and dihydro- 
cholesterol The former of these occurs in far greater 
amounts. 

The general view held up to the present as to the 
formation of these bodies was that the cholesterol 
from food, bile or digestive juices enters the intestines 
and is there converted into these products by the 
action of intestinal bacteria We have here under 
consideration a reaction involving hydrogenation, 
that is, a redaction, a reaction long known to be 
easily produced by intestinal bacteria, as for instance 
the conversion of the unsaturated bilirubin into the 
saturated urobilw-kke body Although the conversion 
of bilirubin into urobilin has been successfully carried 
out in vitro by putrefactive organisms, all attempts 
by others as well as by us 1 * with the m vitro conver¬ 
sion by bacteria of cholesterol into koprosterol and 
dihydrocholesterol have led to negative results. 

In order to clarify the origin of these saturation 
sterols we undertook another method of attack. We, 
contrary to the earlier investigators, postulated that 
the saturated sterols did not originate in the intestines 
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but that they represent intermediate products o£ 
metabolism, that is, that they are formed in the tissues 
themselves and are excreted into the intestinal con¬ 
tents For these studies it was necessary to develop 
a method which is sufficiently accurate to determine 
traces of these saturated sterols when mixed with 
cholesterol 13 This method is based upon the obser¬ 
vation that all sterols form difficultly soluble addition 
compounds with digitomn but that the bromine deriva¬ 
tives of the saturated sterols, that is the cholesterol 
dibromido which is easily and quantitatively obtained 
bv treating a solution of the sterol with free bromine, 
are no longer precipitable by digitomn Obviously 
one simply needs to treat the sterol mixture carefully 
with bromine and then the addition of digitomn pre¬ 
cipitates only the saturated sterols originally present 
because the absence of the double bond prevents the 
formation of bromide derivatives of the saturated 
sterols 

With this method we could, to our surprise, estab¬ 
lish the fact, that all cholesterol preparations, imma¬ 
terial from what animal or human organs thev are 
obtained, contain such saturated sterols, usually small 
in amount 14 Tn most cases not more than two to 
three per cent is present, hut none of the sterol 
preparations were found free from these substances 
The fact that these substances are present in such 
small amounts explains whv they were not defected 
before 

We succeeded in separating these saturated sterols 
in pure form by working with large quantities of the 
various cholesterol preparations We expected, of 
course, that we would find a mixture of a composition 
very similar to that found in feces, that is, a mixture 
of koprosterol and dihydrocholesterol with the former 
in great excess. Contrary to these expectations we 
found only pure dihydrocholesterol and no trace of 
koprosterol could be detected 

The same observations were made on plant stevols 
All available plant sterol preparations contained in 
addition to the main component, the unsaturated 
Sterols, varying amounts of saturated sterols It 
appears, therefore, that the occurrence of sterols as 
mixtures of the saturated and unsaturated kinds is a 
common biological observation. 

Naturally our first studies were on animals 
Where do the saturated sterols originate* I have 
already stated that these substances which always 
ooeur in large amounts in the intestinal contents are 
non-ahsorhable and are not, as we assumed formed 
in the intestines by the action of bacteria on choles¬ 
terol There is, therefore, no other explanation left 
for us than to state that the dihydrocholesterol is 

44 Bohoettheimer, %t*chr. Pkfrtol 102, 77, 1930. 
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formed in the tissues by the hydrogenation of the 
cholesterol and that it is to be considered a product 
of cholesterol metabolism 

The real question next was by what path does 
dihydrocholesterol thus formed m the body pass into 
the intestines t Formerly it was assumed that the 
mam part of the cholesterol from the body passed to 
the intestines by solution in the bile Therefore^ it 
was necessary to assume that very likely gall stone 
cholesterol would also contain veTy large amounts of 
dihydrocholesterol We found, however, only very 
small amounts. The calculations then indicated that 
still another source must exist Sperry 1 ® Bome time 
ago showed that the intestinal wall is permeable to 
lipoids and that we have excreted with them some 
cholesterol We, therefore, suspected that the sterol 
thus excreted probably was not cholesterol at all, but 
dihydrocholesterol instead 

In order to prove this we found it necessary to 
carry through the isolation of sterols from large 
amounts of stenle intestinal secretion, an undertaking 
which presented tremendous experimental difficulties. 
The following procedure was found satisfactory 17 
We sectioned the small intestine of a dog above the 
large intestine and sewed the lower end of the small 
intestine to an opening in the abdominal wall The 
isolated end of the intestine which was still united 
to the anus was rinsed with many liters of water until 
the washings were obtained perfectly clear, then the 
upper end of this intestinal section was lighted The 
blind intestinal section thus consisted of the large 
intestine and a small part of the small intestine and 
still connected to the anus After two days this 
intestinal preparation was rinsed daily from the anus 
with warm water After about eight days of such 
treatment the rinsings from this intestinal preparation 
were found almost sterile. If the anus was now 
closed by operative procedure the antibacterial action 
of the intestine was sufficient to destroy the remain¬ 
ing microorganisms 

After one to two months the animal was sacrificed 
and the contents of the intestinal preparation recov¬ 
ered The content was very interesting. In most 
cases it was completely stenle. Usually we obtained 
per day 60 to 70 grams of a light yellow, wax-like 
mass, the surface of which presented w relief the 
character of the mucous membrane of the intestine. 
We have no doubt that we have here the normal dried 
intestinal secretion which normally would be mixed 
with the feces and therefore would escape detection. 
It has only a small water content and all reabsorbable 
substances, including cholesterol, must have been re¬ 
absorbed, that is, we have here those substances which 
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are secreted but not reabsorbed. From these masses 
of maten&l we could separate very significant amounts 
of dihydrocholesterol, but koprosterol was not found 

As a result of these observations we had proved 
that the dihydrocholeaterol after its formation in the 
tissues actually is secreted through the intestinal wall 
This clarifies the metabolism of dihydrocholesterol but 
not of kopro&terol Since koprosterol was not found 
in the tissues but always in larger amounts in the 
feces, we must still assume that it is a product of the 
bacterial action w the intestines even though we have 
not been able to reproduce the same %n vitro We 
must consider that up to the present it has not been 
possible to cultivate all of the intestinal bacteria and 
it is very probable that any one of the difficultly 
cultivatable anaerobes may be able to bring about 
this change It is hoped that the near future may 
throw light on this question 

To us the most important question now appeared 
to be, what is the significance of this intermediary 
hydrogenation which leads to the formation of dihy- 
drocholesterol in the animal f The question may also 
be formulated to read What is the source of the 
hydrogen which leads to the hydrogenation of the 
double bond in cholesterol ? In view of this process 
existing in both animals and plants wc must conclude 
that we have under consideration a general biological 
process in which the cholesterol functions as hydrogen 
acceptor According to the Wieland dehydrogenation 
theory, it was necessary to assume that this hydrogen 
originated from other organic substances which yield 
hydrogen and thus became unsaturated. This hydro¬ 
gen yielding substance was expected to be found 
among the other hpoids associated with which choles¬ 
terol occurs in nature 

Since the amount of dihydrocholesterol formed 
daily is very small, a working hypothesis was ad¬ 
vanced that the formation of dihydrocholeaterol is 
associated with the formation of fat soluble, highly 
unsaturated, but biologically very active substance 
Such & substance, for example, would be ergosterol 
which possesses a structure very similar to cholesterol, 
but which has three double bonds instead of one as in 
cholesterol. I stated that ergosterol is very difficultly, 
if at all, absorbable and since it is present in all 


tissues it led to the view that a nim als as wall 
as plants possess the power of forming the Argoeterol. 
If this is the ease, then it is also possible that we 
might have formed simultaneously from cholesterol 
both dihydrooholesterol and an ergosterol-like body* 

Recently Koch, Koch and Kr&us-Ragma, 1 * carried 
out a very illuminating experiment When choles¬ 
terol, freed from the last traces of ergosterol, was 
heated at a high temperature without access to oxygen, 
a new substance was obtained whieh, after irradiation 
by ultra-violet light, possesses antirachitic activity. 

We have modified these experiments for our pur¬ 
poses and have worked with cholesterol preparations 
which were not only free from the last traces of 
ergosterol but also of dihydrooholesterol 19 When 
these preparations were heated to high temperatures 
m a high vacuum with a complete exclusion of oxygen 
there was obtained a small amount of a saturated 
sterol whieh very likely is dihydrooholesterol At the 
present time we have only a very small amount of 
this difficultly obtainable substance, so that we have 
not been able to identify it accurately The formation 
of this saturated sterol and of the antirachitic body 
can, however, not be explained in any other way than 
to suppose that a small part of the cholesterol has 
been converted by dehydrogenation into an ergosterol- 
like body with the probable introduction of two new 
double bonds and that at the same time there i* 
formed in another part of the cholesterol a completely 
saturated sterol due to the liberated hydrogen. 

We have not always succeeded in carrying out this 
reaction because it appears that a catalytic agent may 
be involved This reaction makes it appear very 
probable that the animal body may also be abkf to 
carry out a similar process and that the dihydro* 
cholesterol found by us is in foot associated with the 
formation of the ergosterol This interpretation 
must, however, be confirmed by further experimen¬ 
tation. 

In this lecture I have referred only to the most 
obvious results of our work. On account of leek of 
time I have unfortunately not been able to discuss 
the methods whieh are so very important in all experi¬ 
mental work and serve as a basis for a critical 
evaluation. 


NATIONAL PARKS IN AFRICA 

THE EXTENSION OF WILD-LIFE CONSERVATION 

By MARY L. JOBE AKELEY, A.M., LittD. 

SECRETARY OF THE AMERICAN COMMITTEE F0« THE PA1C NATIONAL AU HW 


Tai first national park created m the great conti¬ 
nent of Africa is the Pare National Albert, estab¬ 
lished by royal decree of Albert, king of the Belgians, 
in 1926. Han, in the Km District of tbs Belgian 
Congo, an found the nun mountain gorilla (gortlk 


gortUo btrengei), to-day of increasing tttattt, Jft* 
portance. Living side by aids with tha gorilla v&i’ 
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eool wooded dopes of the extract volcanoes, Mikeno, 
Karisimbi and Bishoke, are leopard, elephant and 
buffalo. Pygmies, still primitive and unspoiled by 
the white man, dwell in the lower reaches of the go* 
nlla forest. Along the shores of Lake Edward and 
on the nearby sandy plains (areas added m 1929), are 
herds of antelope such as are found in British East 
Africa. Great herds of hippo frequent not only Lake 
Edward but also the slow-flowing Kutahuru Itivcr 
Now that thus first national park has become a reality, 
Belgian conservationists are planning to increase 
their sanctuaries for conservation and research m the 
Belgian Congo Pare National Albert will be fol¬ 
lowed by two new Congo park projects, Parc Leopold 
and Parc Ruwenzon 

Immediately after his 1921-22 expedition for the 
American Museum of Natural History, the naturalist 
and conservationist, Carl Akeley, called the attention 
of scientists as well as of nature lovers to this remote 
and beautiful part of the world. While securing 
there a group of gorillas for a natural history exhibit 
for African Hall, he was unwilling to take anv life 
needlessly He collected only five—one half the num¬ 
ber of specimens permitted him by the Belgian Gov¬ 
ernment—because he believed this number sufficient 
to serve his scientific purpose While observing the 
gorillas at close range, he became impressed by the 
non-eombalive nature of these animals when undis¬ 
turbed by roan. He also was greatly surprised by the 
small number of gorillas inhabiting the forests of the 
extinct volcanoes, Mikeno, Karisimbi and Bishoke, in 
which they had been reputed to be plentiful He 
knew that many “mighty hunters” of big game were 
at that time eager to hunt and kill gorillas in order 
to have a new sport and new trophies Since he be¬ 
lieved it would be an easy matter to exterminate the 
whole colony because of the nature of the gorilla and 
because of the scarcity of the animal, he began to ad¬ 
vocate a gorilla sanctuary for the protection of the 
great ape as well as of all other wild life, both plant 
and animal. Of tee greatest importance to his project 
were Mr. James Gustavus Whiteley, Belgian consul 
general at Baltimore, and Dr John C Honiara, pres¬ 
ident of the Carnegie Institution of Washington, who 
recommended this gorilla sanctuary plan to Baron 
Emile de Cartier de Marchtenne, then Belgian ambas¬ 
sador to the United States. The ambassador took it 
directly to King Albert, who was so impressed by the 
deriraUUty of tee measures advocated that he created 
Parc National Albert in 1925. 

Shortly after tee Parc was established, my husband 
requested Belgian permission, through Baron de Car- 
* to tttota to the Congo. To secure studies for a 
IPM fcft&groond and accessories for the Gorilla 
Artovp and to carry 'on initial investigations of the 
his native haunt were the objects of our 


1926 expedition to the Kivu—the Akeley-Eastman- 
Pomeroy African Expedition for the American Mu¬ 
seum of Natural History. On our way to Africa in 
February, 1926, my husband and 1 went to Brussels, 
where wc were entrusted with the royal mission to the 
Kivu, which empowered us to execute a general sur¬ 
vey of the new national park Later we invited Dr. 
J. M. Derscheid, zoologist and cartographer of Brus¬ 
sels, to join us in Afnoa to assist with this survey. 
After my husband was called to the Great Beyond, 
three days after we reached his 1921 camp in the go¬ 
rilla forest, Dr Derscheid rendered invaluable service 
to our expedition so that we fulfilled the Belgian 
royal mission On my return to Europe, I was re¬ 
quested by King Albert to give him personally a pre¬ 
liminary account of the results of our expedition In 
Brussels in 1928, Dr Derscheid and I prepared our 
report and our recommendations for the Belgian Gov¬ 
ernment concerning the future of the Parc National 
Albert According to the original decree, the park 
was limited to a triangular area comprising the three 
extinct volcanoes, Mikeno, Karisimbi and Bishoke 
We now proposed that this area be extended so as to 
include Nyamlagira and Nyiragongo, active volcanoes 
of importance to geologists and seismologists, that it 
should include the southern shore of Lake Edward 
and the Rutshuru River, where animal life is abun¬ 
dant, that certain native villages and arable lands be 
excluded in order to avoid any future conflict between 
native rights and the economic development of the 
country on the one hand and the interests of science 
on the other, and, for the promotion of scientific re¬ 
search, that there should be established a central sta¬ 
tion for research and administration, including lab¬ 
oratories, library and study museum, and also teat 
ranger stations should be built throughout the park. 
In conclusion, we recommended that the management 
of the park be placed m tee hands of a scientific in¬ 
stitution so favorably situated as to obtain financial 
and scientific help both m Belgium and in foreign 
countries 

King Albert received us at the Royal Palace on Oc¬ 
tober 8, 1928. There, onr report was submitted and 
throughout a long and interesting evening the future 
of the park was discussed. Subsequently, tho royal 
decree of May 6, 1929, increased tee park domain to 
506,000 acres, according to our proposals, and pro¬ 
vided therein for the preservation of all fauna and 
flora for strictly scientific purposes. The decree also 
stipulated that the park is to be administered by the 
Commiittion du Parc National Albert and by a com¬ 
mittee Of direction His Highness Prince Eugene de 
Ugne was named president In the park, it is for¬ 
bidden, under penalty of penal servitude, or fine, or 
both, to pursue, capture, kiH or molest in any way 
any fctod of wild attend, including animals which are 
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reputed harmful, to take or destroy the eggs of wild 
birds, to cut down, destroy or remove any unculti¬ 
vated plant, or to make any excavation, embankment, 
boring or any operation of a nature to change the 
aspect of the ground or of the vegetation Unless 
provided with a special permit, no one (except offi¬ 
cials and others properly qualified) may enter the 
park, or circulate, camp or sojourn therein, or intro¬ 
duce dogs, traps or firearms, or possess or transport 
or export skins or other parts of wild animals, or un¬ 
cultivated vegetable products. Lands now occupied 
by natives or private persons are to be expropriated. 
Even on these tracts under private or native occupa¬ 
tion, the destruction, capture or pursuit of the go¬ 
rilla as well as all forms of hunting this animal are 
absolutely forbidden 

Around the park proper is a zone of protection. 
In it cutting down trees, hunting and fishing are pro¬ 
hibited The few natives who live therein will not 
lose their hereditary rights, but they may employ only 
their primitive weapons. The Belgian Government 
will pay the strictly administrative expenses of the 
park, maintaining a corps of conservators and native 
police 

In October, 1929, King Albert formally installed 
the Commission du Parc National Albert, a body of 
eighteen scientists chosen from England, Sweden, the 
United States, France, the Netherlands and Belgium. 
In his address at the Palais des Acadimxes, Brussels, 
His Majesty described the park as unique because of 
its widely diversified scientific opportunities He em¬ 
phasized the varied aspects of the region, “which are 
of interest not only to geologists and mineralogists, 
but which are remarkable from the point of view of 
ethnography as well, since Bantu and Hamitie tribes 
as well as pygmies (Batwa) are simultaneously pres¬ 
ent 99 

In 1930, the American Committee for the Parc Na¬ 
tional Albert was formed to cooperate with the Inter¬ 
national Committee in the matter of scientific re¬ 
search His Highness, Prince Albert de Ligne, at that 
time Belgian ambassador at Washington, who from 
the beginning has been most active in forwarding the 
plans for the park, was named by His Majesty chair¬ 
man of the American Committee, Mary L Jobe 
Akeley was appointed secretary In addition to the 
two American members of the International Commis¬ 
sion, Professor Henry Fairfield Osborn and Dr John 
C Mernam, the Prinee de Ligne subsequently ap¬ 
pointed as members of the committee Mr Stanley 
Field, president of the Field Museum of Natural His¬ 
tory, Chicago, Dr. Vernon L. Kellogg, of the Na¬ 
tional Research Council, Washington, Dr Robert M. 
Verkes, of Vale University, Dr. George W. Cnle, of 
Cleveland; Dr. Lewis H Weed, of Johns Hopkins 


University, Baltimore, and the Hon. James Gustavos 
Whiteley, Belgian consul general at Baltimore. 

At a meeting of this committee, m December, 1930, 
at the American Museum of Natural History, New 
York, the Prince de Ligne, who was leaving America 
shortly thereafter to take up hts duties as Belgian 
ambassador at Rome, resigned his office. Dr. Mer¬ 
nam was elected president to succeed him At this 
time, it was decided to enlarge the American commit¬ 
tee in order to afford a national representation Sub¬ 
sequently Senator Frederic C Walcott and Mr George 
D Pratt were elected as new members, and more re¬ 
cently, Dr William K Gregory, of Columbia Univer¬ 
sity The committee’s purpose now is to bring the 
Pare National Albert and other similar undertakings 
m Belgian Africa m closer contact with Amencan 
scientific and conservation organizations, as well as to 
secure support for these projects. 

Dr J M. Derschezd, now admimstrateur-gSneral 
of the park, present at this meeting, reported the 
progress of the Kivu park as well as detailed plans 
for the further extension of the park system in Bel¬ 
gian Africa. The newly projected Parc Leopold, 
near the northern border of the Congo, will comprise 
an area of 1,000,000 acres Lying north and east of 
the Parc National Albert will be another new park, 
Parc Ruwenzon, adjoining the Belgian Congo-Bntish 
Uganda boundary The Congo park areas will thus 
total 2,000,000 acres 

Pending the official establishment of these new 
parks, activity has been concentrated in the Pore 
National Albert Patrols of native scouts are on 
guard to prevent the killing of any wild animal and 
the destruction of plant life Meanwhile the Belgian 
Government has appropriated funds for the mainte¬ 
nance of the park service, and has advanced a loan of 
two million francs, to begin immediate construction 
of a central station for scientific research This sta¬ 
tion will be erected on a grant of twenty acres in the 
heart of the government post at Rutshuru. Here will 
be the central library, containing a collection of all 
the scientific treatises relating to the fauna, flora and 
geology of Central Africa; a study museum, for 
which will be collected all the animals indigenous to 
the immediate vicinity, laboratories, equipped for the 
use of zoologists, botanists, seismologists and geolo¬ 
gists Provision is being made for a chemical lab¬ 
oratory and a photographic wing. Nearby will be an 
assembly hall, administrative offices and living quar¬ 
ters All these buildings are designed for the use of 
white men unaccustomed to the tropics. Although 
only one degree from the equator, Rutshuru is white 
man’s country because its 5,000 foot elevation lifts it 
out of the torrid none. 

This central station, moreover, is now connected 
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with the outside world by a motor road to the Upper 
White Nile by way of Bern and Irumu—and thence 
by water and rail to the Mediterranean Another 
road will soon connect with Kisumu, Uganda, and 
thence by train to Mombasa, the port of entry to 
Kenya Colony on the Indian Ocean However, ave¬ 
nues of easy approach to this region will by no means 
result in letting down the barriers into the park so 
far os the outside world is concerned One of the 
most important points m the scientific creed of the 
park is that therein the primitive shall be preserved! 
In addition to the general policy of absolute protec¬ 
tion, certain designated areas will be kept wholly free 
from human intrusion, except as an emergency may 
demand. 

Of especial significance in connection with interna¬ 
tional effort for immediate conservation aro two re¬ 
cent addresses delivered in London—one by Major R 
W G Hingston before the Royal Geographical So¬ 
ciety on March 9, 1931, the other by Sir Peter Chal¬ 
mers Mitchell on September 24,1931 

Major Hingston recently returned from an African 
expedition which was approved by the Secretary of 
State for the Colonies and the Joint East African 
Board and at the request of the Society for the Pres¬ 
ervation of the Fauna of the Empire After visiting 
Northern Rhodesia, Nyasaland, Tanganyika, Kenya 
and Uganda, he has prepared a scheme for ten British 
national porks for Africa He says 

Of all the assemblages of wild annual life that of 
Africa is by far the moat important In the abundance 
and variety of its constituents, in the immense size, the 
unique character, and what we must coll the prehistoric 
appearance of its examples there us nothing to compare 
with it in any other continent The elephant, rhinoceros, 
hippopotamus, giraffe, okapi, gorilla are perhaps the 
most impressive manifestations of the creative force that 
to-day exist on the earth Fortunately it is an expres 
sion of general fooling that tho final extinction of these 
extraordinary creatures would be a gigantic calamity 
Nevertheless it is equally true that those and many other 
types of the African fauna can not undor existing con 
ditiona hope to survive far into the future It is as cor 
tain as night follows day that unless vigorous and ado 
quate precautions be takon several of the largest mam 
mals of Africa will within the next two or three decades 
become totally extinct Should that occur then assuredly 
we shall have abused a trust and future generations will 
judge us accordingly 

Every large animal of whose extinction we have any 
record has been eradicated by human agency Confin¬ 
ing ourselves to the African fauna, the great blaubok, 
which iahabitoted Cape Colony, was annihilated by the 
farmers in the year 1800; the quagga, which covered 
the plains of South Africa, was exterminated by the 
Boers in 1868; the typical form of Burchett's cobra, 
wlleh existed in British Bechuanaland, became extinct 
fbout the year I 8 IO 1 . Certain other species have been 
*0 reduced that they may be said to border on extinc¬ 


tion Take for instance the white rhinoceros. Within 
the lifetime of many of us still living the white rhi¬ 
noceros abounded in the African continent from the 
Vaal to the Zambezi To-day it is reduced to twenty 
individuals in Zululand and one hundred and thirty in¬ 
dividuals along the upper roaches of the Nile It has 
been exterminated over half a continent within a space 
of fifty years The gorilla, nyala, Grevy's zebra are 
species which have shrunk to minute numbers and are on 
the verge of disappearance The whole African fauna 
is steadily foiling before the forces of destruction 
brought to bear against it Great and small, everything 
is retreating And the saddest aspect of the melancholy 
picture is that it is the largest and most extraordinary 
oxomplos which arc yielding most rapidly in the conflict 
I doubt if any of the great pachydonus, the elephant, 
rhinoceros, and hippopotamus, will, if present conditions 
continue, survive beyond the next fifty years 

He enumerates the four forces causing the annihi¬ 
lation of wild life (1) The spread of cultivation, (2) 
the demands of trade, (3) the activities of sports¬ 
men, (4) the menace of disease 

Stating that the weak point of the game reserve is 
its insecurity and want of permanence, he continues: 

The national park, m contradistinction to the Reserve, 
is placed by legislation on a more stable basis. It pos¬ 
sesses a title It is made by Act of Parliament the prop¬ 
erty of the public foreier to be utilized for the sole 
purpose of preserving the natural subjects within it. It 
(an not be abolished or altered in any way except by 
subsequent Act of Parliament This is the most secure 
and rigid status that can be given to u wildlife sanc¬ 
tuary It alone offers any reasonable hope that the 
sanctuary may last into the distant future 

There are only two institutions m Africa which at 
present possess that likelihood of permanency implied in 
the status of a national park One is the Kruger Na¬ 
tional Park of the Transvaal, established in the year 
1926 The other is the Parc National Albert of the 
Belgian Congo, established m the year 1925 Both of 
these have some reasonable prospect of surviving the eco¬ 
nomic importunities of civilization. It is the belief of 
all who desire the perpetuation of the fauna that na¬ 
tional parks on this rigid basis should replace the fluent 
reserves 

For the address of Sir Peter Chalmers Mitchell, I 
quote from an extract published by the London T%mea 
of September 25,1931 The great naturalist reviewed 
the dangers threatening wild life m every part of the 
world, and which were increasing with the improve¬ 
ment of transport “In most countries, 1 ' he said, “the 
conscience of the people and of governments is being 
awakened to the danger, and much is being done, by 
game laws, the institution of closed times and the 
making of reserves. Unfortunately these measures 
are insufficient, and, as he had urged w an address to 
the British Association in 1912, it is of vital impor¬ 
tance that large areas should be set apart for all time, 
secured against the sportsman and settler and pros- 
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pector, preferably under international sanction, for 
the perpetual preservation of the plants and animals 
and natural beauties they contained. Since 1912 
there has been a number of additions, of which the 
most important are the Kroger National Park, made 
by the Union Government of South Africa, and the 
Parc National Albert in the highlands of the Belgian 
Congo n 

“The latter, both from its natural beauty and the 
animals it contained, he characterized as one of the 
most interesting in the world Among other animals 
it contains some of the few surviving gorillas in the 
natural surroundings which they have occupied for 
hundreds of thousands, possibly for millions of years 
Across the frontier m Uganda, in territory under 
British control, there is an area of a few square miles 
of exactly the 8Ame physical features, and occupied 
either permanently or occasionally by gorillas of the 
same variety For several years the Zoological So¬ 
ciety of London, the Society for the Preservation of 
the Fauna of the Empire and other bodies and indi¬ 
viduals have urged the Colonial Office to place this 
area on exactly the same terms of permanent security 
as the Parc National Albert The governor of 
Uganda has declared himself m favor of the proposal, 
and the Government of Belgium, through the ambas¬ 
sador in London, has begged that this should be done 
But the Colonial Office has remained apathetic or ob¬ 
durate, putting off the decision on one ground or an¬ 
other It is much to be hoped that this blot may be 


removed from the reputation of Gnat Britain.” ' 
Obviously the future is full of difficulty and 
fraught with the gravest danger to wild life, but 
active effort among scientific men in both Europe and 
America will undoubtedly advance the movement for 
permanent conservation under fundamental law. 
Moreover, the preservation in certain areas of the 
primitive, wholly unaffected by the aggressive march 
of civilization, offers a rare scientific opportunity 
To accomplish this is now the spirit motivating many 
who now carry on the fight to save vanishing Africa. 
Theirs is not a sentimental interest It is a true un¬ 
derstanding and a realization of the urgent need for 
action In Africa, at least, Carl Akeley’s dream, 
now become a reality, has halted the juggernaut of 
mass destruction Belgium’s whole-hearted action is 
epoch-making in the international possibilities of con¬ 
servation and of scientific inquiry Such liberal and 
broad-minded policy will go far toward influencing 
other nations and cementing national friendships 
Because the Parc National Albert offers an unpar¬ 
alleled opportunity for scientific investigation it is 
confidently hoped that interested laymen m America 
as well as elsewhere may forward the effort for the 
great central scientific station in the Belgian Congo 
Park Practical and sympathetic support will become 
not only a force contributing to the advancement of 
science, but it will be of material assistance m the 
fight for the conservation of wild life under condi¬ 
tions of unusual significance. 


SCIENTIFIC EVENTS 


DANIEL GABRIEL FAHRENHEIT 
Daniel Gabriel Fahrenheit, inventor of the mer¬ 
cury thermometer, was a native of Danzig. There u 
Borne ground for suapecting that the family may have 
come originally from Konigsberg, m East Prussia. 
At any rate, numerous persons bearing this and simi¬ 
lar names have been located there The letter printed 
below ib translated from the German original, which 
is to be found in the town archives of Danzig It was 
called to the writer’s attention by Dr Recke, the chief 
archivist of Danzig, who kindly consented to its pub¬ 
lication in English. Dr Recke planned to publish it 
m its original form in the ooune of the present year 
(1931) in the Ze%t$chnft dee Weatpreuaawehan Ge- 
aehtehtaveretna The scheme of Fahrenheit’s guar¬ 
dians to have their energetic young ward—then about 
twenty-one years of age—emit to the most remote of 
Dutch colonics did not materialize Except for occa¬ 
sional travels abroad, Fahrenheit remained in Amster¬ 
dam and The Hague until Us death in 1736, and won 
his claim to fame m his adopted country. He appears 
to have begun the use of mercury for thermometers 
in 1720, and he reported Us invention to the Philo¬ 


sophical Society of London in 1724 It may be of 
interest to note that whereas h» own explanation wae 
that he determined his zero point by the behavior of 
a combination of salt, ice and sal ammoniac, some 
German authorities insist that Fahrenheit’s aero rep¬ 
resents nothing eke than the coldest day in Danzig 
in 17091 All accounts agree that the winter of that 
year was exceptionally cold. If the latter view ia 
valid, this troublesome son of the Free City provides 
a curious link between Danzig—at its coldest—end 
that Anglo-Saxon world that baa so persistently 
gauged its temperature by his device. 

Jfr. Bvrpomaeter and Honorable gentlemen [of til. Van- 
tig Town Conned]: 

We, who have been named as the guardians of the 
minor children of the late Daniel Fahrenheit, have want 
his son, Daniel Gabriel, a minor, to Amsterdam kg hi* 
own consent, to serve ia an office, in the hope that he 
wonld learn there to oondoet *■*■»■■»* properly. But 
things have gone very badly with this minor, he he* 
•pent the money given him, end he has behaved Wifclf 
regrettably ia other wage. So, In order ta prefect jffie 
tekemts of hk teethe* and aMm* wo ham 
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to sequester a part of Us capital, and have requested 
Mm through Us patron to tom a new leaf. Bat he has 
paid no heed, he has resumed his former practices, bo 
<wq hare been put to not a little trouble and pains to try 
to bring about a change for the better in bis mode of 
life, but without being able to do anything with him 
We have finally, on hii own representation, decided to 
hare Him seat to the East Indies, for which purpose we 
dispatched him to Amsterdam a few weeks ago, and sent 
orders to a certain merchant [firm] by the name of 
Johannes Droogenhorst and Son to help him to a place 
with the Bast India Company, which was done. But 
when the time came for him to present himself, he failed 
to appear, and according to a report that has come in, 
he has gone to the bad again and resumed his former 
way of life Because we can see nothing ahead for him 
except destruction and dire ruin to his temporal well 
being, we guardians desire to report the situation to the 
honorable Council, as his supreme guardians, hoping that 
the Council with the help and advice of the authorities 
will support this modest expression of our opinion, and 
request (though we would not go contrary to the wishes 
of the honorable Council) that we be authorised to send 
full powers issued under the seal of the town to the said 
Droogenhorst and Bon in Amsterdam, instructing them 
to locate him with the help of the authorities, place him 
under arrest, and send him to an appropriate place in 
the Bast Indies at the earliest opportunity In laying 
the matter before your honorable Council, we seek only 
the welfare of this minor, his present and eternal hap¬ 
piness, await a happy decision, and remain 
Tour honorable Body’s dutiful servants 

[signed] Beuno Planners 
Benjamin Hedding 
Daniel Nutzmann 

Authorised guardians of the minor eon of the lato 
Daniel Fahrenheit, who is called Daniel Gabriel 
[Endorsement] Bead in the Senate [of Danzig] Janu 
ary 21, 1707, The Council authorizes the guardians to 
lend a full power to the person [i s, firm] mentioned in 
the petition through the Chancery here 

Waldeicab Wssthroaabd 
University or California 
At Loo Angeles 

FULD EXPEDITIONS OF THE ORIENTAL 
INSTITUTE OF THE UNIVERSITY 
OF CHICAGO 

Tee twelve field expeditions of the Oriental Insti¬ 
tute of tiie University of Chicago follow a line of 
fmwt ancient cities, Persepolia, Babylon, Bagdad, 
&immh, Aleppo, Megiddo and Jerusalem, Cairo and 
Z/uxftr, through the Highland Zone, the Fertile Cres- 
the Nile Valley, at strategic sites in the area 
civilisation first arose. 

, Their work is as follows: 

' Afrfidfo WmpedMo* U excavating the mound 

^.JLfEMfeddotiw Megiddo in Palestine, commanding 
~ 'theme* frames battlefield of the ancient world The 
p e w* a stratified aeries of mtfae, which are 

J'w > in "M 1 <ii 


bow being laid bare. The work is in charge of Mr. P 
L.O. Guy. 

The Anatolian Expedition is working in the eastern 
port of Anatolia, has surveyed the country of the an* 
cient Hittites, and has done considerable excavating 
in a mound at Ahshar Dr. H. H. von dot Oaten is 
in charge of the field work. 

The Iraq Expedition is engaged in a ten years 9 pro¬ 
gram of excavation m Assyria and Babylonia. Last 
year Prof Edward Chiera excavated the Temple of 
Sargon II and discovered the temple of Sennacherib 
near Khorsabad, north of Bagdad Dr Chiera is to 
take charge of the Assyrian dictionary, and Dr. Henn 
Frankfort is now field director 

The Parma Expedition is under the direction of 
Dr. Ernst Herzfeld. A party is working on the ruined 
palaces of the emperors Danus and Xerxes at Persep- 
olis This is the first American scientific mission in 
Persia. 

The Syrian Expedition is excavating a mound be¬ 
lieved to be that of the ancient city of Calneh, re¬ 
ferred to by the prophets Amos and Isaiah 

In Egypt Architectural Survey Located at the 
Great Temple of Medinet Habu, built by Ramses 
III (1200 B. C ) at ancient Thebes, opposite modern 
Luxor in Egypt This expedition is in charge of Pro¬ 
fessor Uvo Hoelscher 

Epigraphtc Survey Also at Medmet Habu, under 
the direction of Professor Harold H. Nelson It is 
preserving the inscriptions on the walls of the temple, 
which were perishing, by a process requiring photog¬ 
raphers, artists and epigraphers, who produce a per¬ 
fect facsimile. These records are to be published in 
six large volumes and distributed throughout the li¬ 
braries of the world 

Abydoe Expedition Here the institute is saving 
the records of the beautiful temple of Seti I, the re¬ 
liefs of which are among the finest works of art sur¬ 
viving from ancient times Headquarters of these 
three Egyptian expeditions are in Chicago House near 
Luxor, funds for which were contributed by Mr. 
Julius Rosenwald and the International Education 
Board. 

Coffin Texts Project This is located at Cairo Dr. 
Alan H. Gardiner, research professor of the Univer¬ 
sity of London, and Dr. A DeBuck, have virtually 
completed tike task of copying the texts, which were 
written with pen and ink on the inner surfaces of the 
wooden coffins m Egyptian burials, beginning as far 
bade as the twenty-third century B C. and coming 
down to the eighteenth century B. C. 

Sakkara Project. The institute will publish some 
five folio volumes of colored rdief pamtingafrosa the 
gwimaaonry tombs of the cemetery of ancient limn* 
pkty fourteen miles from Caifo. The copying is 
being done under the direction of Professor Prentiee 
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Theban Tomb Pointing* Project Under the gen¬ 
eral direction of Dr Gardiner, Mrs N DeG Davis 
has long been engaged in copying the paintings on the 
walls of the tombs in the cemetery at Thebes These 
will also be published by the institute 
Prehistoric Survey, This expedition is studying the 
prehistoric background of early civilization m Egypt 
and Asia Minor, and has carried on investigations of 
the geology of the Nile Valley The field director is 
Dr K 8 Sandford 

THE SIXTH INTERNATIONAL CONGRESS 
OF GENETICS 

Dubing the past few weeks there has been agitation 
on the part of certain individuals in favor of post¬ 
poning the Sixth International Congress of Genetics 
The council of that organization has been in pro¬ 
longed and careiul consultation on this matter and 
has decided that the congress should not be postponed 
In coming to tins decision the council has been par¬ 
ticularly influenced by several important factors 
Among these may be listed the fact that in spite of 
adverse economic conditions a number of prominent 
foreign geneticists have already indicated their inten¬ 
tion of attending the congress, a large number of lec¬ 
tureships which are available m American universi¬ 
ties will undoubtedly provide honoraria for further 
foreign attendance, obligations already undertaken 
and commitments made to members and others inter¬ 
ested , the distinct uncertainty of any marked improve¬ 
ment in the economic situation within any possible 
period of postponement, the already keen interest in 
the congress expressed by the great majority of 
American geneticists, and the inadvisability of post¬ 
poning any international congress for reasons other 
than general war conditions 
Now that the matter of postponement has been 
carefully considered and finally settled, it should be 
the welcome duty of all American geneticists and in¬ 
terested biologists to make even more than ordinary 
effort to cooperato in organizing and carrying through 
a successful congress As stated above, there is no 
doubt but that this result will be accomplished The 
object m making this statement is simply to settle the 
question in the minds of all interested 

C. C Lima, 
Secretary General 

RESEARCH EXHIBITS OF THE AMERICAN 
ASSOCIATION AT NEW ORLEANS 
Ths American Association for the Advancement of 
Science is again offering the facilities of its annual 
meeting for holding exhibits in science The City of 
New Orleans has generously provided the exhibit 
apace in its large Auditorium for non-commercial 
exhibits, on condition that these exhibits shall be 
open to the public. This exhibit space is provided 
*ntb direct and alternating current, water and gas, 


and should therefore facilitate the setting up of ac¬ 
tive demonstrations both m pure and applied science. 
It is recognized that the progress in science is con¬ 
tingent upon the advance in material quite as much 
as the advance in the efficiency of warfare More¬ 
over, the growing economic support of science is con¬ 
tingent upon a broad public appreciation of its value. 
The continued improvement in the quality of the 
array of workers is none the less dependent upon the 
general popular appraisal The council of the asso¬ 
ciation believes that this public appreciation can be 
wisely augmented by objective presentations of the 
current works of scientific men and that willingness 
to exhibit may be taken as a democratic gesture on 
their part These exhibits have the hearty support 
of the press service of this association, of which 
Austin H Clark is chairman, as well as of Science 
Service, Howard Blakeslee, science editor of the Asso¬ 
ciated Press, and the other science editors Experi¬ 
ence has taught these men the advantages of the ob¬ 
jective approach to sympathetic understanding of the 
public at large 

The exhibition of science at New Orleans, from 
December 28 to January 2, is an assured success in 
spite of the economic conditions and the resultant 
lateness in getting the organization for exhibition 
into operation Among the exhibitors who already 
have their work prepared are the Bureau of Stand¬ 
ards, the Bureau of Mines, the scientific bureaus of 
the Department of Agriculture, the Coast and Geo¬ 
detic Survey, the U S Public Health Service, the 
Corps of Engineers, U S Army, the U S Geological 
Survey, the Carnegie Institution of Washington, the 
Science Department of the “Century of Progress,” 
Tulane University Museum and the Tulane Depart¬ 
ment of Geology, the American Institute of New 
York, the American Museum of Natural History, the 
School Nature League, the Rice Institute, Forest 
Products Laboratory, New York Botanical Garden, 
Southern Forest Experiment Station, Stanford Uni¬ 
versity, George Washington University, the Entomo¬ 
logical Society of America, the American Association 
of Economic Entomologists, the Society of Petroleum 
Geophysicists, the American Association of Physics 
Teachers, Professor Burton E Livingston, of the 
Johns Hopkins University, Professor Fred Allison, 
of Alabama Polytechnic Institute, Dr Sam F Tre- 
lcase, of Columbia University, and Dr. John W 
Sbive, of the New Jersey Agricultural Experiment 
Station 

The Association is providing tables and wall space 
and supervision of the exhibits Those desiring to 
exhibit should communicate immediately with J>r. F. 
€ Brown, chairman of the committee^ at the office of 
the permanent secretary, Smithsonian Institution 
Building, Washington, D. C. 
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The election of Dr Vernon Kellogg as secretary 
emeritus of the National Research Council was an¬ 
nounced by the executive board on December 9 follow¬ 
ing his resignation as permanent secretary, an office 
that he has held for the past twelve years from the 
time that the National Research Council began its ac¬ 
tivities on a peace-time basis Dr Kellogg's resigna¬ 
tion is effective on December 31 The new position 
continues his work and affiliation with the National 
Research Council m an advisory capacity while he is 
relieved of administrative duties which lus health does 
not permit him to perform 

Dr IIenby Norris Russell, professor of astron¬ 
omy at Princeton University and director of the 
Princeton Observatory, was elected president of the 
Amenoan Philosophical Society at its meeting on 
December 4 The election was to fill the vacancy 
caused by the death of Dr P X, Dercum 

Chief Justice Hughes, chancellor of the Boaid of 
Regents of the Smithsonian Institution, will present 
on December 18 two awards of $2,500 each, given by 
the Research Corporation of New York to Dr An¬ 
drew Elhcott Douglass, of Tucson, Anzona, and to 
Dr Ernst Antevs The prize is awarded to Dr 
Douglass for his researches on the rings that inaik 
the annual growth of trees which have thrown light 
on the past climate of the earth and on the corre¬ 
spondence between weather and solar activity The 
award to Dr Antevs was in recognition of his use 
of varves, layers of clay m ancient lake beds, as time¬ 
pieces of glacial activity Dr Douglass and Dr 
Antevs will each give a half-hour illustrated account 
of his principal researches 

Gold medals of the Radiological Society of North 
America were presented at the recent St Louis meet¬ 
ing to Dr Max J Hubeny, of Chicago, for distin¬ 
guished services in x-rays and radium, and to Dr 
Carlos Heuser, of Buenos Ayres, for x-ray develop¬ 
ments useful for studying the internal organs of 
women. 

Professor J Stanley Gardiner, of the University 
of Cambridge, has been elected an honorary member 
of the Boston Society of Natural History 

The German Society for Cancer Research has 
deeted Dr Frederick L Hoffman, of Wellesley Hills, 
Massachusetts, to honorary membership in apprecia¬ 
tion of his numerous contributions to cancer statistics 
research. 

A DINNER wag given in New York on December 2 
l*y the American Society of Mechanical Engineers in 
fewer of Dr. Calvin W. Rice, secretary of the society 


for the past twenty-five years Dr Rice was made 
an honorary member of the society in recognition of 
his long and valuable services The presentation was 
made by Dr. John R Freeman, of Providence, and 
President Karl T Compton, of the Massachusetts In¬ 
stitute of Technolog} 7 , of which Dr Rice is a graduate, 
delivered the address 

The University of Michigan has been presented 
with the bust of Dr Cyrenus Garntt Darling, pro¬ 
fessor emeritus of oral surgery, who for thirty-seven 
years was connected with the School of Medicine and 
Surgery and the College of Dental Surgery The 
eeremony was held at his home, the presentation being 
made by Dr Frederick Navy, professor of bacteriol¬ 
ogy, who spoke for the donors The bust was ac¬ 
cepted for the university by President Alexander 
Grant Ruthven, who spoke of the services that Dr. 
Darling had rendered to his school, to his state and to 
humanity The bust is the wore of Mr Carleton W. 
Angell, artist m the university museums and in¬ 
structor m modeling in the College of Architecture 

Dr Byron H Jackson, of Moses Taylor Hospital, 
Scranton, Pennsylvania, was elected president for 
1932 at the recent congress at St Louis of the Radio¬ 
logical Society of North America. He succeeds Dr 
Francis Carter Wood, of Columbia University 

At a recent meeting of the New York Academy of 
Medicine, Dr John A Hartwell, president of the 
academy, was re-elected for a second term of two 
years Dr Lewis A Connor, second vice-president, 
will automatically become first vice-president at the 
beginning of the new year Dr Frederick Tilney, 
professor of neurology in the College of Physicians 
and Surgeons of Columbia University, was elected 
second vice-president to fill the term of Dr John 0. 
Polak, who died last summer Dr Harlow Brooks 
was elected third vice-president to succeed Dr Edwin 
Beer 

Professor A C Dixon has been elected president 
of the London Mathematical Society The vice-presi¬ 
dents are Professor S. Chapman, Professor H. Levy 
and Mr T L. Wren 

Nature reports that the following officers have been 
elected for the Cambridge Philosophical Society: 
President, Professor A Hutchinson, Vice-preetdente r 
Mr. G. Udny Yule, Dr W H. Mills, Mr. F. T. 
Brookes; Treasurer, Mr. F. A Potts; Secretaries, Mr. 
F. P. White, Dr J. D. Cockcroft, Dr H. Hamsbaw 
Thomas, New Members of the Cornett, Dr B H. 
Bastall, Mr. C. F A. Pantm, Mr N. F. Mott. 

Bb. Esmond B. Long, professor of pathology at 
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the Graduate School of Medicine of the Division of 
Biological Sciences of the University of Chicago, has 
resigned to become director of laboratories of the 
Phipps Institute of the University of Pennsylvania, 
his resignation to become effective in July, 1932 

Dr. Ewbn M MaoEwen, professor of anatomy at 
the University of Iowa College of Medicine, has been 
appointed head of the department to succeed the late 
Dr Henry J Prentiss. 

Thb Experiment Station Record reports that Dr 
Prank T Shutt has retired as Dominion chemist and 
assistant director of experimental farms of the Cana¬ 
dian Department of Agriculture, thereby terminating 
a public service of forty-four years Mr L E Kirk, 
professor of field husbandry at the University of 
Saskatchewan since 1922, has been appointed Do¬ 
minion agrostologist at the Central Experimental 
Farm, Ottawa Dr Allen Deacon has been appointed 
Dominion animal geneticist 

Thb Macbeth-Evans Glass Company, Charleroi, 
Pennsylvania, has established in the Mellon Institute 
at Pittsburgh a fellowship in illuminating glassware 
to which Dr Rob Roy McGregor, of the Mellon In* 
stitute research staff, a specialist in physical chem¬ 
istry, has been appointed 

M Emile Picard, permanent secretary of the Pans 
Academy of Sciences, has been elected a member of 
the French Council of Public Instruction 

Dr Alfred Stengel, vice-president of the Univer¬ 
sity of Pennsylvania, in charge of the medical group, 
has been elected a member of the board of managers 
of the Wistar Institute to fill the vacancy caused by 
the death of Mr Arthur L. Church 

Dr. William D Cotter has been appointed secre¬ 
tary of the Council on Medical Education and Hos¬ 
pitals of the Axnencan Medical Association. 

Dr Orlando H Petty has been appointed health 
officer of Philadelphia following the death of Dr 
Andrew A Cairns m September 

Dr. W F Fosmag, curator of mineralogy in the 
U S National Museum, has returned from field-work 
in Mexico, where he visited mines and studied the 
mineral deposits m the states of Zacatecas and San 
Luis Potom 

Dr. F Vening Mkinesz, of the Dutch Geodetic 
Commission, an expert on the measurement of gravity 
at sea, is coming to the United States to take part 
in the International Expedition to the West Indies, 
sponsored by Pnnceton University. Dr. Meinesz will 
attend tiis meeting of the Geological Society of 
America at Tulsa where he will give a paper on 
"Gravxmetne Studies in the East Indus and Folded 
Mountains." 


Db. Major Gbeenwood, professor of egpMilogr 
and vital statistics at the London University School 
of Hygiene and Tropical Medicine, is giving three 
Herter Foundation lectures at the Johns Hopkins 
University School of Medicine. Dr Greenwood was 
the guest of honor at a dinner of the medical faculty 
at the Maryland Club on December 3. 

Admiral Cast T Grayson, MD., an alumnus of 
the Medical College of Virginia, Richmond, delivered 
its founder’s day address on Tuesday, December L 
This marks the ninety-fourth session of the institu¬ 
tion. His subject was "The Modern Trend of Medi¬ 
cine ” 

Da. C E K Mbks, director of research and devel¬ 
opment for the Eastman Kodak Company, delivered 
the first of the annual senes of Aldred Lectures at the 
Massachusetts Institute of Technology on December 
4, The title of Dr Mees's address was “Reminis¬ 
cences ” At noon on the same day he addressed the 
Technology Faculty Club 

Db. W H Taliaibbbo, professor of parasitology 
at the University of Chicago, will deliver the thud 
Harvey Society Lecture at the New Tork Awulemy of 
Medicine on December 17 His subject will be "Infec¬ 
tion and Resistance to the Blood inhabiting pro¬ 
tozoa ” 

Db G Canby Robinson, director of the New York 
Hoapital-Coroell Medical College Association of New 
York City, delivered the History of Medimne Lecture 
at Vanderbilt University on December 3 Ha subject 
was "The Liberators in Medicine—Veealius, Parf and 
Paracelsus ” 

Thb Honorable Bertband Russell was the 
speaker before a general convocation at the Univer¬ 
sity of Oklahoma, Norman, on November 23. IDs 
subject was "The Scientific Outlook.” He also spoke 
to the members of the staffs of the departments of 
philosophy and of the several natural sciences at • 
luncheon given under the enspteee of the depar tm ent 
of philosophy. 

Dr. Oliver Kahn, director at research of Park*, 
Davu and Company, Detroit, was the principal 
speaker before the New York section of tin American 
Chemical Society on the evening of December 4. Be 
■poke on "Chemical Investigations in the Field <4 
Ductless Glands.” 

Ay tbs inaugural meeting on November 7 of -the 
eighty-third session of the Royal Canadian Institute^ 
Dr. E. F. Burton, professor of physics at tbs !CW>* 
varsity of Toronto, delivered the presidential iddflUft 
entitled "Seeing the Invisible.” The faetawe was in 
celebration of the Fsraday-Maxwell CsntiimBi^. y 

Tbb biennial Huxley Lecture on meant adragMel* 
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seteftce m their relation to practical medicine was 
given at Charing Cross Hospital Medical School on 
November 26, by Sir Almroth Wright. His subject 
was immunity the Old Doctrine and the New ” 

At a recent meeting of the Royal College of Sur¬ 
geons, London, the appointments were announced of 
Dr Robert Cruiekshank, of the University of Glas¬ 
gow, as Milroy Lecturer for 1933, and of Professor 
Edward Mellanby as Crooman Lecturer, 1933 

The Oriental Institute on the campus of the Uni¬ 
versity of Chicago, built at a cost of $1,500,000, 
which is the largest archeological headquarters in the 
world, was formally opened and dedicated on Decem¬ 
ber 4. Dr James H. Breasted, as director of the in¬ 
stitute, unlocked the gates of the five exhibition halls 
—those for the Egyptian, the Assyrian, the Assyro- 
Babylonian, the Persian-Moslem and the Hittite-Pal- 
estuuan civilizations. The speakers, m addition to 
Dr Breasted, were Dr Raymond Fosdick, of the 
Rockefeller Foundation, and Dr John H Finley, as¬ 
sociate editor of The New York Times 

Ground was broken on November 9 for the Dm- 
sion of Plant Pathology at the Princeton branch of 
the Rockefeller Institute for Medical Research. The 
new buildings will consist of a laboratory, 144 feet 
by 40 feet, two and one-half stones in height, eight 
greenhouse units, each 65 feet m length, and a pot¬ 
ting shed. Dr Louis O. Kunkel, of the Boyce Thomp¬ 
son Institute for Plant Research, will be in charge of 
the new division. The buildings were designed by 
Messrs* Coolidge, Shepley, Bulfinch and Abbott, of 
Boston, and are being constructed by Matthews Con- 
struetion Company, of Pnneeton, New Jersey. The 
name of tee Pnneeton branch has been changed to 
the Department of Animal and Plant Pathology of 
tee Rockefeller Institute for Medical Research. 

Tax bouse which John James Audubon built and 
in which his last years were spent is to be saved after 
having been abandoned to tee wreckers, according to 
an announcement made by Harold W. Decker, an 
ornithologist of the Bronx The building, which 
stands now below tee viaduct at Riverside Drive 
and 155th Street, New York City, hemmed in by tall 
apartment houses, la being removed in sections, to the 
new park site provided by the city at Riverside Drive 
and 101st Street* There it will be restored to the con¬ 
dition it waain when Audubon entertained his friends, 
in his home away from "the crazy city,” far to tee 
fcoutb. The removal expenses have been Underwritten 
anonymously and a fund of about $25,000 will be 
needed to complete the work of restoration. The Na¬ 
tional Association of Andubon Societies, 1974 Broad- 
WS^ftew York, N Y, will receive contributions. 

AOQQBtttyg to the British Medical Journal Lord 


Moymhan, preBtde&t of the Royal College of Bur¬ 
geons of England, laid tee corner-stone of tee Well¬ 
come Research Institution on November 25. Thu is 
the new building now in course of erection m Easton 
Road and Gordon Street, W.C, London When 
completed the institution will embrace tee following 
affiliated laboratories and museums bureau of sci¬ 
entific research, physiological research laboratories, 
chemical research laboratories, historical medical mu¬ 
seum and museum of medical science. The archi¬ 
tect’s design for the building was exhibited at the 
Royal Academy last summer 

Director Barton Warren Evermann, of the Cali¬ 
fornia Academy of Sciences, announces that on De¬ 
cember 3 the power cruiser Valero III, owned by G. 
Allan Hancock, left San Pedro, California, under the 
auspices of the academy, bound for Central and South 
American waters The primary object of the expedi¬ 
tion is the study and collection of marine life, espe¬ 
cially fishes, from those tropical seas. Provision has 
been made for tee use of dredges, trawls, trope and 
other forms of collecting equipment, some of which is 
newly designed for special purposes The program 
calls for stops at Mazatlan, Acapulco, Panama, Cocos 
Island, Malpelo Island and the Galapagos At the 
last place special attention will be given to stocking 
the eight tanks being earned, with live fishes for dis¬ 
play in the Steinhart Aquarium of the California 
Academy of Sciences in San Francisco Mr Alvin 
Seale, superintendent of the aquarium, is m imme¬ 
diate charge of the scientific work, assisted by Dr. 
L. G. Hertlcin, who will make general collections, 
particularly of mollusoa and fossils. Collections of 
living reptiles, birds and marine mammals will be ob¬ 
tained for the San Diego Zoological Park, this phase 
oi the work being under the special charge of Mr. 
Charles B Perkins, of Denver, Colorado. 

The Journal of tee American Medical Association 
writes under "Current Comment” as follows. “Repu¬ 
diation of the Bilbo administration, which so nearly 
wrecked the educational institutions of Mississippi, 
occurred recently when Martin Bennett Conner was 
overwhelmingly elected governor. The standing of 
the medi c al school of the university was threatened in 
1930 when tee dean and the entire faculty were ousted 
and others put in their places A partial restitution 
took place when the Council on Medical Education 
and Hospitals of the American Medical Association, 
the Association of American Medical Colleges, and 
other organizations interested in higher education, 
the united medical profession of Mississippi and an 
aroused public opinion protested against such high¬ 
handed and destructive tactics. Most of the faculty 
msa&e» were recalled and Dr. P. L. Midi, professor 
Of anatomy, Was named acting dean* Profmsoie warn 
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graciously lent to the school by Vanderbilt Univer¬ 
sity and the University of Tennessee The medical 
school was nursed along through this trying period, 
but it is now evident that the people of the state of 
Mississippi were eagerly awaiting the time when they 
could administer a death blow to further officious in¬ 
terference with their schools The new governor will 
no doubt be constructive rather than destructive in 
educational matters ” 

The London Times reports thut an extension to the 
research laboratories ot the English Steel Corpora¬ 
tion, Limited, at Vickers works, Sheffield, was opened 
on November 8 by Sir Joseph Thomson, master of 
Trinity College, Cambridge He described these new 
laboratories “as a signal token oi the advance in im¬ 
portance attached to research by industry It was a 
comparatively recent thing for research and industry 
to be linked together Not long ago the bulk of the 
people in industry took the view that things might be 
‘all right/ but would not work in practice, and in 
those days science and industry were rivals, well 
aware of each other's imperfections. He did not sug¬ 
gest that all the fault was on the side of the manu¬ 
facturers, for often men of science did not realize the 
immense amount of work which had to bo done to 
take a discovery from the shelter of the laboratory 
into the rough-and-tumble of the works The transi¬ 
tion often required years of work and cost much Be¬ 
tween the laboratory and the works was a long stretch 
of country through which it was difficult to And a 
way, but when the way had been found the reward 
was very nch To the people engaged in the labora¬ 
tories he particularly emphasized the importance of 
looking for the unexpected, for it was from the unex¬ 
pected discovery that new industries were formed and 
new employment created ” 

The department of zoology and physiology of 
Wellesley College, housed in temporary quarters since 
1914, when College Hall was destroyed by fixe, now 
occupies a new budding The erection of the zoology 
unit completes Sage Hall, the botany wing of which 
was opened m 1927 The building, modern in con¬ 
struction and equipment, includes laboratories for the 
introductory course and for more advanced courses 
m zoology and physiology, lecture rooms, small 
private laboratories for the staff, department offices, 
adequate storage space Among the features of spe¬ 
cial interest which contribute to the convenience and 
teaching value of the now building the following may 
be mentioned* room for giving new courses long 
postponed, a departmental library, a memorial to 
Miss Caroline B Thompson, a former member of 
the department; a demonstration room for the ex¬ 
hibition of illustrative material for the elementary 


course, a museum for the display of collections 
long kept in storage, a small greenhouse; a vi¬ 
varium including mammal rooms with out-of-door 
runs, turtle pools, and frog tanks, fresh and salt 
water aquaria, Daphma tanks Mr Kitson, of the 
State Fish Commission, has given to the department 
between three and four bundled fresh water fishes 
including pickerel, sun fish, speckled trout and pout 
As Boon as the salt water has been installed Mr 
O’Bncn, of the South Boston Aquarium, has promised 
the department salt water forms A tamo skunk, the 
gift of Benson’s Animal Farm, Hudson, N H, occu¬ 
pies one of the mammal rooms, a well-arranged 
monkey room still awaits an occupant The vivarium 
not only serves as quarters for guinea pigs and rats 
used m dietary experiments, etc, but it will, it is 
hoped, stimulate in students and staff an interest m 
the natural history side of biology 

It is planned to erect for the Forest Products Lab¬ 
oratory of the University of Wisconsin, at a cost of 
$900,000, a building to provide facilities for every 
known technical test of wood in all stages of its trans¬ 
formation from logs to paper and turpentine. The 
building, which will be U-shaped, about 275 feet long 
and for which ground already has been broken, will 
be six stories high, with 175,000 square feet of floor 
space It will stand on a ten-acre site overlooking 
Lake Mcndota at Madison It is hoped that the build¬ 
ing will be completed in August, 1932 Six floors at 
one end of the building will be used as pulp and 
paper research laboratories Provision is made for a 
large timber preservation laboratory, a wood fermen¬ 
tation unit, fractionating stills, a general section of 
wood chemistry, wood glueing, painting, finishing and 
fireproofing laboratories, and facilities for the study of 
wood fungi and insect pests A railroad siding, a 
power plant of 630 boiler horsepower, and a number 
of service elevators, hoists and monorails will be re¬ 
quired The laboratory was established in 1910 and 
has occupied buildings owned by the University of 
Wisconsin The work has been carried on for sev¬ 
eral years by a staff of two hundred members and 
the laboratory has outgrown its present quarters. 
The state appropriation has recently been doubled. 
The land on which the new building will stand was 
given by the regents of the University of Wisconsin 

According to the Experiment Station Record the 
Minnesota State Legislature has made provision for 
increased facilities for both field crop and horti¬ 
cultural plant breeding investigations in the Agricul¬ 
tural Experiment Station of the University of Minne¬ 
sota. An appropriation of $30,000 was made for the 
erection and equipment of a farm crops field house 
at University Form This will be used for the curing 
and storing of nursery and increase stocks And will 
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contain weighing, drying and preparation rooms and 
facilities for cleaning and storing seed stocks of va¬ 
rious kinds For the fruit farm near Zumbra Heights 
m the Lake Minnetonka district, $9,000 was appro¬ 
priated for the purchase of additional land and $13,- 


500 for an office building and laboratory Nearly all 
the investigations in fruit crop breeding are con¬ 
ducted at this farm, and the laboratory wil} provide 
much-needed facilities and greatly expedite the mak¬ 
ing of records and the interpretation of results. 


DISCUSSION 


CYCLONE AND ANTI-CYCLONE 

Ik some recent letters, published 1 and personal, Sir 
Napier Shaw suggests that we might with profit em¬ 
ploy the terms and "air dump” for cyclone 

and anticyclone Both of the last-named have done 
honorable service, and it will be long before they are 
eradicated from conventional usage in all treatises on 
airgraphics But even as we are eliminating the 
almost unpronounceable word meteorology, so we may 
gradually dispense with terms that have outlived their 
usefulness Cyclone came to us from Piddington, with 
the Greek xuxXoc or coil of a snake, and anti-cyclone 
from Francis Galton, as the opposite of an uprising, 
rotary wind structure It would now seem that we 
have unconsciously overstressed the importance of 
the circulatory air flow in a depression or cyclone, 
and so neglected the scooping-out or removal of air 
on the one hand and the hcaping-up or cumulative 
effect on the other, which is so aptly pictured as a 
dump This overstressing of the “low” as shown by 
the surface air flow and a positive insistence upon the 
fundamental physical relation that air flow is initiated 
by pressure, and pressure only, has resulted in missing 
a most important factor in the formation of areas of 
high and low pressure 

To quote Sir Napier Shaw 

So pressure-gradient comes to be the mere index of 
the response of an air current to the centrifugal force of 
the earth's rotation aided or counteracted by any local 
curvature of the air's path. 

Here then we come to a new point of view, as ex¬ 
plaining the origin, also maintenance, of highs and 
lows, and this is of importance m forecasting the 
weather, and an understanding of the daily maps 
Cyclone and anticyclone are really created and main¬ 
tained by the winds of the straight isobars that lie 
between them. To quote further from Sir Napier 

The high and the low are mere incidents of the relative 
motion of the air currents of different directions In the 
northern hemisphere wherever the passing currents keep 
the English rule of the road, with opposing traffic on the 
right, high pressure (and generally line weather) be¬ 
tween them is the inevitable consequence, but wherever 
the atmosphere adopts the continental rule of keeping 

1 Nature* Jun* 27, 1981, “Potential Temperature and 
the Stestosphere’'! August 8, 1981, "Tho Energy of 
Horisontal Atmospheric Motion." 


the opposing traffic on the left, there a “low" between 
them is equally inevitable 

This fundamental law m forecasting we have recog¬ 
nized for some years at Blue Hill Observatory, and 
may be expressed briefly as, “An air flow from north¬ 
west, north or northeast, in advance of a flow of warm, 
moist air from south or southwest, is less likely to 
give precipitation and form a depression than when 
the southerly air flow is in advance of a dry, cold 
flow from the north ” In keeping with the new point 
of view, we should perhaps mark storm paths, not 
from the lorn of minimum pressure but from the 
points of wind conflict. 

Much more could be said concerning an automatic 
balance between wind velocity and gradient under the 
influence of the earth's rotation, but it must suffice 
for the present to call attention to this shifting of 
attention from pressure minima to air-flow effects as 
the really important dynamical agents 
Sir Napier has also calculated the energy of the 
horizontal motion of a 100 meter layer of air, in thick¬ 
ness, with pressure interval of 2 kilobars as approxi¬ 
mately 26,000 kilowatt-hours, varying with height and 
latitude 

Alexahdkb MoAdod 

Hampton, Va. 

THE UNCERTAINTY PRINCIPLE 
Ik his note on “The Uncertainly Principle and Free 
Will” published in Science for August 14 (p 172), 
Professor A H Compton seems to overlook the im¬ 
portant distinction between a thing which is inde¬ 
terminable and one which is indeterminate . No one 
can predict with accuracy and certainty what the 
weather will be to-morrow, to say nothing of predict¬ 
ing what it will be a week or a month hence* But I 
think no scientific man would claim that because the 
weather is indeterminable it is indeterminate—that the 
weather to-morrow will not depend, inevitably, on 
conditions which exist to-day 
It may be an “even chance” whether the photon of 
which Professor Compton writes will enter one or 
the other of two photoelectric cells, but it is illogical 
to suppose, for that reason, that the conduct of the 
photon is not determined by complex conditions of 
such a character that prediction is impossible. The 
fact that so minute an went may produce tremendous 
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resatta has no connection with the question whether 
the event is determinate or not 
Darwin may be right when he says that the problem 
of “free will’ 1 “is a philosophic one outside the thought 
of physics/’ but such a statement depends on one's 
definition of physies and of science^ It is true if we 
include in science only those things which are fully 
known and can be mathematically demonstrated In 
an article by Professor Evan Thomas on p 173 of 
the same number of Science several beautiful illus¬ 
trations are given of important advances in science 
which began, not with ngtd mathematical reasoning 
or logical conclusions from a set of observations, but 
by a quite different process. Such advances must al¬ 
ways be submitted, afterwards, to the test of agree¬ 
ment with observation, and, if possible, to mathemati¬ 
cal treatment, Science would be a very poor affair 
if it rigidly excluded all ideas for which this process 
is incomplete—indeed, is it possible to say of any fun¬ 
damental idea that the process is complete t Science 
and philosophy, in their higher reaches, should be 
identical. 

W A. Noyes 

University or Illinois 


THE UNCERTAINTY PRINCIPLE AND 
FREE WILL 


A recent number of Science 1 contains an ex¬ 
tremely interesting article by Professor A H Comp¬ 
ton, showing the possible effect of Heisenberg's un¬ 
certainty principle upon macroscopic phenomena It 
illustrates beautifully a point which has been fre¬ 
quently overlooked, namely that, m certain instances, 
uncertainty is cumulative and creeps into large scale 
events. 

There has been considerable speculation as to the 
possible significance of this fact relative to the prob¬ 
lem of free will The present note endeavors to clarify 
the relation between these two issues and to show, 
incidentally, that no connection between them exists. 

We desire mainly to point out two things* 

(1) In Compton’s example, uncertainty governs the 
fate of the photon. The response of the amplifying 
device appears dependent upon the photon’s fate. 
The amplifying action is causal in the direct, acausal 
in the indirect sense. “Freedom of choice” in the 
amplifying device would involve its capability of 
guiding or affecting the photon’s fate, a postulahon&l 
element which is metaphysical and proves to be un¬ 
reasonable upon closer inspection. 

Any attempt to establish the possibility of free will 
on the basis of physical uncertainty has also a formal 
flaw from the point of view of the all-embraoiveness 
of quantum theory The uncertainty principle has 


1 “The Uncertainty Principle and Free Wifi ” 
Boturcx, 74: 173, August 14,193L 1 
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tranafarmed the causally dosed into a causally open 
world. Hence a proposal to reverse this transforma¬ 
tion would appear inconsistent with recent develop¬ 
ments m theoretical physics. It » to be noted that 
the establishment of free will is such an attempt of 
filling the causal gap by supplying the looking deter¬ 
minant in form of the individual’s decision, and is 
therefore contrary, m one sense at least, to the spirit 
of quantum dynamics It must be admitted, however, 
that this last consideration is stringent only for those 
who refuse to supplement the physical world by 
extraphysical elements 

(2) The second and major point of this note re¬ 
gards the problem of freedom of will itself This 
philosophical problem arose m connection with that 
of individual moral responsibility and has to do with 
the determining factors of human motivation. It 
belongs to a domain which is intrinsically foreign to 
physical lawfulness and must be distinguished dearly 
from the somewhat less problematical question of 
freedom of action Philosophers have usually ob¬ 
served the demarcation (actus eUcttua voluntatis vs* 
actus c mperatua voluntatis) Compton’s argument 
demonstrates a possibility for freedom of action— 
though a very limited one—this action being the re¬ 
lease of one of a number of physically indeterminate 
sequences of events, which occurs after the volition 
has been formed But it does not touch the problem 
of the motivation of this volition. Hence there is no 
intelligible connection between quantum-meehamcal 
uncertainty and free will 

Henry Maroenau 

Yale University 

THE CLASSIFICATION OF PYTHIUM 1 

Spaeeow has presented in Science 73. 41-42, a 
point of view on the classification of members of the 
genera Nematosporangium and Pytbium which, al¬ 
though correct in certain respects, is misleading in cer¬ 
tain others. He has argued that the genus Nematospo- 
rangium be dropped and its members included ia 
Pytbium, that certain of the organisms now placed in 
Pythium be transferred to Sphaerosporangium and 
that the members of the genus Pythium with lobulate 
prosporangia be placed in (be genus Rheospar&ugium. % 

Sparrow is correct in his first assertion in dropping 
Nematosporangium and placing its * *b * p'^** in 
Pythium, as far as priority is concerned. It i* true 
that the original type species of Pythium Fas P. 
monospsrmum Pnng,* which is now included in 
Nematosporangium. This species, however, k very 
rare and the genus Pythium became more known and 

i Published with the approval of the Dimeter as Mis* 
ceUaasoufl Paper No. II of the Experiment Statin of 
the Association of Hawaiian Pineapple Canaan, UalvCr- 
■it* of Hawaii. 

A/sftr. Wist, Rot, Z, p. 281, 1888. 
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typified by the later discovered P. prohferum de 
Bait* end P. debaryanum Hess, 4 because of their 
wider distribution and greater economic importance. 
Both P prohferum and P debaryanum differ from 
P. monospermum to ench an extent as to justify the 
creation of two genera. Fischer 4 created at a later 
date the subgenera Nematoeporangium and Sphaero- 
sporangium and placed P monospermum in the 
former subgenus and P debaryanum and P prohf¬ 
erum in the latter Schrbter 4 in 1897 elevated 
Nematoaporangium to generic rank and placed all the 
organisms then in the subgenus Sphoerosporangium 
in Pythium This scheme of classification has been 
approved by Lwdau 7 and recommended by Fitz¬ 
patrick 8 and, in the opinion of the writer, it is prac¬ 
tical and divorced from complications and ambiguity 

Pythium debaryanum came to be known as the 
type species of the genus m the pathological litera¬ 
ture, because of its oonstant association with seedling 
root rot Very few plant pathologists and even my¬ 
cologists have ever seen P monospermum but nearly 
all have had some practical experience with P de- 
baryamm . It is through such an experience that the 
morphology of practically all pythiaceous organisms 
has been compared with that of P debaryanum One 
will readily see the fallacy and injustice of placing 
members of the genus Nematoaporangium under 
Pythium especially in the case of Rheosporangtum 
Aphamdermatum Edson.* R. aphamdermatum does 
not vary any more from Pythium monospermum 
than does P. prohferum from P debaryanum It is, 
therefore, as true a member of the genus Pythium as 
the type species P. monospermum. Tet, in spite of 
all tins evidence, Edson created the new genus 
Bheoeporangmm to find a place for his organism! 
The wnter believes that the fault is not with the in¬ 
vestigator; but with the taxonomic system because it 
has failed to differentiate properly between completely 
distinct organisms. 

Sparrow recommends the reestablishment of the 
genus Bheosporangium to include all those members 
of Pythium with lobulate prosporangia. It is very 
unfortunate that Sparrow did not read very carefully 
the description of P. monospermum, or else he would 
have noticed that the hyphae of this organism 
possets buddike outgrowths which came to be known 
by later investigators as proeporangia. The German 
tact in connection with the lobulate proaporangia of 


* Safer. Wise. Bet., n, p, 1#, I860 

* ^ < Eryptogsmen Flora von Deutschland, 
G*te**ch and der 8&we&.” IV AM. Leipsig. 1898 

“Natfiriiehe pflaasenfamiUen. Pythi* 
Ateae, 104-469,1097. 

'“Pie arik re dho pUtth sn piles.“ Berlin, 1929 
•MMfagfe, 1* 166-478. 1088. 

’flfcjpn Sea, IVi 870*801, 1016. 


P. monospermum reads as follows: ", . . F&den oft 
mit vielen Kurzen annfihemd rechtwinkehg anset- 
aenden Seitendsten. . * 

My answer to Sparrow’s criticism of my paper 16 
for the non-segregation of members of Nematospo- 
rangittm with filamentous prosporangia from those 
with lobulate ones is that I have never seen any 
apeciee of Nematoaporangium (Pythium monosper¬ 
mum type of organisms) lacking the lobulate 
prosporangia (bud-lxke outgrowths of Butler or 
plasmatoogoses of the wnter 11 These bodies vary 
m size and number in different species, but they 
are present, nevertheless, m all species. With speoies 
which reproduce sexually very readily and abun¬ 
dantly the lobulate prosporangia are not very numer¬ 
ous, and vice versa 

If the recommendations as proposed by Sparrow 
are accepted there is a danger of leaving the genus 
Pythium without any members If all of the species 
with lobulate prosporangia including P monosper¬ 
mum are placed in Rheosporangium and those with 
spherical prosporangia including P. debaryanum in 
Sphaerosporangium, then there will not be left any 
more members for Pythium 

G P. Sn>®ais 

Experiment Station A H P C , 

University or Hawaii 

‘TASTE DEFICIENCY" FOR CREATINE 

The observation that to certain individuals p-ethoxy 
phenyl thiourea tastes bitter, while to others it is 
tasteless has led to Professor L H. Snyder’s study of 
the inheritance of this taste deficiency as reported 
in Science for August 7,193L 

A few years ago the wnter, with Mr P. A. Lasselle, 1 
noted a somewhat similar situation with regard to the 
familiar muscle constituent creatine. We bad a sam¬ 
ple of what eventually was proved to be this substance 
submitted to us for identification The melting point 
recorded in the literature was somewhat in error, but 
the properties of the substance suggested that it 
might be creatine. 

Creatine, however, was described in the literature 
os bitter, whereas the substance in question seemed to 
both of us to be as tasteless as chalk. Further study 
convinced us, nevertheless, that it was actually crea¬ 
tine. It was not, I believe, until we had submitted it 
to the fifth person that we found one who reported a 
bitter taste. 

The fact that even this familiar food constituent 
has these distinctive reactions on different individuals 
is perhaps a significant one. Since a pound of lean 
meat may cont&m nearly two grams of enatme it 

** Benares, 1\t 823-884, 1980. 

uMyootapia,**: No, 4 &31. 

A^vhep. dec,, 48, 488, 1926. , 
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would be surprising if this taste difference did not 
manifest itself in giving meats distinctive flavors for 
different individuals Especially should this be so for 
soups made from lean meat which must contain a 
considerable quantity of extracted creatine Possibly 
the taste which creatine has for certain individuals is 
destroyed by the presence of other food constituents 
The problem is associated with the more general 
one of individual metabolic idiosyncrasies, which calls 
for extensive study It is a fact which is not always 


recognised in medical practice that occasional indi¬ 
viduals react in quite a distinctive way toward partic¬ 
ular drugs, among which are such familiar ones as 
morphine and novocaine. A man of my acquaintance 
who has a normal sense of smell m other respects is 
unable to detect the odor of skunk Even a sample 
of n-butyl mercaptan, which is the perfume earned 
by these animals, had no unpleasant odor for him. 

Roger J Williams 

University or Oregon 


SCIENTIFIC BOOKS 


The History and Work of Harvard Obeervatory, 
1839-3927 By Solon I Bailey New York and 
London, McGraw-Hill Book Company, Inc, 1931 
(Harvard Observatory Monographs, no 4) 
Seldom, if over, has a subject concerned with the 
history of science received as interesting a treatment 
as in the book under review The volume “The His¬ 
tory and Work of the Harvard Observatory, 1839- 
1927” is the fourth of the well-known monographic 
series issued by this observatory It is from the pen 
of the late Dr. Solon I Bailey, who was Phillips 
professor of astronomy, ementus, at Harvard Univer¬ 
sity, and one of the oldest and most distinguished 
members of the Harvard Observatory staff Dr Bai¬ 
ley’s long connection with the practical research of 
the observatory made him intimately acquainted with 
every phase of the important work earned on there, 
and he was therefore well prepared to write a unique 
histoneal account as set forth in this book. It is 
indeed fortunate when one who reaches the honored 
title emeritus con give his time to introspection and 
reflection upon the accomplishments of his period and 
of his institution. Harvard College Observatory ranks 
as the oldest research observatory m the United States, 
and it is therefore peculiarly fitting that a histoneal 
review should be placed before scholars This obser¬ 
vatory may be said to have found its roots deep in 
our early Colonial period—for astronomy seems to 
have been taught and “practiced” almost from the 
date of the founding of this Puritan college in 1636 
The summary of the vast contributions of the ob¬ 
servatory is written in Dr Bailey’s simple and char¬ 
acteristic narrative form, which is not lacking in 
vividness and humor and is so presented as to be of 
service to both the layman and the professional 
scholar The book is composed of three large divi¬ 
sions, w logical sequence, with a total of twenty-one 
chapters The first part gives briefly the historical 
outline of the ancestry of the observatory, showing 
how the pioneer efforts in organizing research in 
astranongr were developed, and an account of the first 


astronomical expedition in this country by Harvard 
College to observe the transit of Venus m 1761 
There is also given a short life sketch of the first 
Colonial astronomer, John Wmthrop (1714-1779) 
Unfortunately this chapter contains several minor 
errors m histoneal facts and dates Thomas and 
William Brattle were brothers and not father and son 
Both were prominent scholars, Thomas Brattle fur¬ 
nishing observations on the Comet of 1681 which were 
highly important to Halley and Newton in developing 
the first calculations of the orbit of a comet William 
Brattle was the first tutor in philosophy at Harvard 
College Dr Bailey calls attention to the great in¬ 
fluence exerted upon science by John Quiney Adams, 
the sixth President of the United States, who was the 
godfather of three observatories m the United States, 
which were called by his critics the “lighthouses of 
the sky ” The chapter continues with a description 
of the temporary quarters of the observatory, known 
as the Dana House, which housed the few instruments 
in possession of the first director, William Cranoh 
Bond The present observatory owes its origin to 
the public interest shown at the appearance of the 
Comet of 1843. A complete account is given of the 
gradual enlargement of the instrument equipment and 
the notable number of expeditions to observe solar 
eclipses and to determine the location of new sites 
for auxiliary observatories. The final chapter of this 
histoneal part treats of the vanous publications of 
the observatory which afford to students of practical 
and theoretical astronomy unlimited resources for fur¬ 
ther researches 

Part two, which is devoted to scientific problems, is 
practically a complete study of the contents of the 
publications known as the Annals, Bulletins, Mono¬ 
graphs, Reports and Circulars. It also reveals the 
pioneer character of many of the problems under¬ 
taken by this observatory, of which, of course, the 
most interesting is the account of the adoption of 
photography in the study of celestial phenomena. The 
difficulty with the so-eaUsd “collodion wet-plates” and 
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the daguerrotype process was finally overcome by the 
dry, high-speed plates, and to-day the main reliance 
for advances in practical research is on photographic 
processes No observatory to-day contains such a 
wealth of valuable photographic plates as the llnr- 
vard Observatory collection The invention of this 
photographic process made possible the first sys¬ 
tematic study of stellar spectra, photometry and 
charts of the standard regions of the sky The Henry 
Draper Catalogue of the classification of the spectra 
is one of the great contributions of this observatory 
The later period of the research work of the observa¬ 
tory is centered upon the problem of cosmogony, the 
study of variable stars, novae, clusters, nebulae and 
the Magellanic clouds. A survey of the wealth of 
analytic material here set forth is beyond the limits 
of this review, suffice it to say, no reader can afford 
to overlook port two if he wishes to understand the 
fundamental problems in astronomy and the methods 
of approach Dr Bailey’s ability to synthesize the 
whole of Harvard’s contributions to astronomy is 
abundantly demonstrated here 
The third division of this book is devoted to bio¬ 
graphical sketches of the principal members of the 
staff, beginning with the Bonds (father and son) and 
ending with the benefactors of the observatory Dr 
Bailey has written of the lives of the first four direc¬ 
tors with sympathetic feeling and appreciative under¬ 
standing of their struggles and labors, and pays trib¬ 
ute to their sturdy New England characters and 
philosophy coupled with perseverance, purposiveness 
and idealism It is interesting to note in passing that 
William C Bond installed the first large refractor 
(15 mch) in this country, and he also made the first 
electric chronograph Bond was the first American 
associate of the Royal Astronomical Society of Lon¬ 
don George P Bond, the second director, was better 
trained for his duties than his father, having gradu¬ 
ated from Harvard College. He was also the first to 
make systematic observations and critical studies of 
jmbuloe His studies of the Onon nebulae and 
Donates oomet will probably remain as classics for 
many years, and os he was mathematically inclined, 
he corned his researches much further than his father, 
He was a pioneer in celestial photography, and the 
sum total of his astronomical eontnbutions brought 
him the first Gold Medal awarded to an American by 
the Royal Astronomical Society of London, 1865. 
Joseph Winlock was the third director, and, like his 
predecessor, his term was of short duration His 
directorship was known as the penod of transition, 
as it earned the observatory out of its pioneer days 
aind over to the modem period which lagan with E 
C. Pickering in 1877. No comment is necessary upon 
the work Of Pickering, as it is well known to contem¬ 


porary astronomers The statement that Pickenng 
was the first president of the American Astronomical 
Society is incorrect and should be corrected in subse¬ 
quent editions This honor fell to Simon Newcomb, 
who presided from the first to the seventh meeting 
of this society, 1899 to 1995 Pickenng was elected 
m December, 1905, immediately after the New York 
meeting This error may have occurred in noting the 
contents of the title page of Volume 1 of the Publica¬ 
tions of the American Astronomical and Astrophysioal 
Society, which is misleading The number of leading 
Amencan astronomers, as well as foreign associates, 
who participated m the work at the observatory, 
cither ab graduate students or independently, is 
notably large. Among the American names that stand 
out are Asaph Hall, C W Tuttle, Truman Stafford, 
Arthur Searle, S P Langley, C S Peirce, W. A 
Rogers, W Upton, 0 C Wendell, Seth Chandler, 
A L Rotoh, Joel Metcalf and Edward S King 

Under Pickering’s administration it is interesting 
to note that a large number of women wore employed 
m actual research, and some have made considerable 
advances in their particular fields, among them being 
Mrs W A Fleming, Dr Annie Cannon, Miss H S 
Leavitt, Miss Antonia C Maury and perhaps a dozen 
otherB Pickenng had also a remarkable faculty for 
interesting younger men and women in research work, 
and this interest has expressed itself in the formation 
of a society composed of amateurs for the study of 
variable stars, known as the Amencan Association of 
Vanable Star Observers 

Following the death of Pickenng m 1919, Dr. 
Bailey served as acting director until 1921, when Dr. 
Harlow Shapley was elected to guide the future of 
Harvard Observatory Shapley’s work is too exten¬ 
sive and well known to compress within the limits of 
this review 

The book contains a double index, one for names 
and another for subjects, which, together with an 
extensive list of footnotes, makes it a book easy of 
reference* The illustrations for the most part are 
good, the type pleasing, and the paper is such that 
the book will stand use for years to come 

In this book Dr Bailey has left a wonderful tribute 
to the observatory he served so long, and makes too 
inconspicuous the part he took in the study of prac¬ 
tical and theoretical astronomy The compactness of 
the study of the accomplishments of the observatory 
is highly commendable, and great credit is due the 
author for placing such a volume in the hands of 
historians It is particularly recommended to all 
directors of observatories contemplating a 
volume for their own anniversaries 

FtmmoK S. Bbasoh 

Lzmuav or Conguas 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A METHOD FOR THE STUDY OF CHROMO¬ 
SOMES IN ENTIRE INSECT EGGS 

In view of the numerous difficulties attending the 
study of chromosomes in insect eggs it is believed that 
the method outlined below may prove of value to 
other workers in the field, as it has to us Its essen¬ 
tial feature is the use of the recently developed Feul- 
gen test for thymonucleic acid 1 by means of which 
ehromatin alone may be stained, leaving the other 
components of the cell almost transparent Apply¬ 
ing this method to the entire egg it is possible, in suit¬ 
able material, to reveal the chromosomes distinctly 
without staining the yolk or other egg constituents, 
with the result that the maturation and cleavage divi¬ 
sions may be studied with ease 

Not only does this method eliminate the laborious 
processes of embedding, sectioning and examining 
deeply stained serial sections, but it adds greatly to 
the reliability of the observations and also greatly ex¬ 
tends the usefulness of each good preparation Re¬ 
liability is enhanced by the fact that in the entire egg, 
thus prepared, no mechanical disturbance of parts has 
occurred and the inter-relations of the components 
(polar bodies, egg nucleus, sperm, etc) are obvious 
It is not necessary to reconstruct as with sections 
Usefulness of the individual preparation is increased 
by the fact that all the mitotic figures are intact, and 
both usefulness and reliability are increased by the 
fact that the egg may be moved about (rotated) in 
such a way as to permit bringing each figure into the 
most favorable position for study, and to permit ex¬ 
amination of individual figures in different aspects 
(side view, polar view, etc ) 

We have used the method only on the eggs of one 
species—the fungus gnat Sctara coprophUa Lint 
The eggs of this fiy are approximately 0.2 mm in 
length and 01 mm in thickness. 

In such eggs it is possible to examine the chromo¬ 
somes in any part of the egg with a 2 mm oil immer¬ 
sion objective and m most eases with a 15 mm ob¬ 
jective. From our experience it seems probable that 
the method could be used satisfactorily even with con¬ 
siderably larger eggs for a study of the maturation 
divisions and of such cleavage divisions as occurred 
near the periphery of the egg, because of the possi¬ 
bility of rolling the egg about until the desired part 
becomes uppermost In the ease of eggs with opaque 
vr too resistant outer membranes such membranes 
would, of course, have to be removed mechanically, 
or punctured, as the ease required 


*Lee, f'Mierotomiat’s Vadc 
487-43$ amS footnote, p, 488 


The procedure we have followed is given below: 
At suitable intervals after the eggs are laid they axe 
fixed in a modification of Carnoy’s solution (equal 
parts chloroform, absolute alcohol and glaeitl acetic 
acid) for from one half hour to two hours, and 
washed in several changes of absolute alcohol over a 
period of at least two hours Then they are passed 
through the higher alcohols, 95 j>er cent, 85 per cent, 
70 per emit (one hour each), the lower alcohols, 50 
per cent, 30 per cent, 16 per cent (one half hour 
each) and tap water (several changes) in preparation 
for the Feulgen treatment For our material the 
stain is most successfully obtained w the following 
manner. 

(1) Place eggs for 15 minutes in cold normal HCt 
solution, (2) transfer for 8-10 minutes to a similar 
HC1 solution heated to 60° C, (3) rinse m cold HQ 
solution, (4) place for 2-5 minutes in SO a water, (5) 
stain 1 hour m fuchsui sulfuric acid solution, (6) 
wash in two changes (fifteen minutes each) of the 
S0 2 water, (7) rinse in several changes of tap water. 
The HC1 and S0 2 solutions must be fresh, and the 
fuchsin sulfuric acid solution an amber color without 
red precipitate The formulae for the solutions and 
additional precautions as to their use may be found 
in Lee (loc at ). 

The method requires some experience. Unless 
properly treated the chromosomes are apt to be pink 
or pale red, but in suitable preparations they are deep 
red in color, not unlike the color produced by safra* 
nin The color is relatively permanent. 

After staining, the eggs are dehydrated rapidly in 
alcohol (not more than 5 minutes in each change Up 
to 86 per cent), cleared in xylol and mounted m bal¬ 
sam m the usual manner on slides or between cover- 
slips. If they are to be moved about and examined in 
different positions it is best to do the manipulating 
soon after mounting, although in our experience the 
balsam may readily be softened around the eoverriip 
with xylol at any time within a few weeks after 
mounting. A green light filter aids materially In 
studying the figures. 

Jn rolling the eggs during observation we have used 
the sample expedient of moving the coverstip to and 
fro. This usually suffices to turn the eggs. If more 
accurately controlled manipulation were desired the 
procedure could be modified as required—the 
eggs could be examined m immersion oil without the 
use of a coveraiip. 'When a ooversUp is utri it k 
necessary, of course, to adjust the amount of babage 
to the sise of the eggs m order to have as tltflb as fitkf 

fliUe between the egg and the glass and at the ipfce,' 

* ? 
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tinw to Avoid flattening the egg by pleasure of the 
covmlip. In practice this presents little difficulty 

The fixative noted above is used simply because it 
appears to give the best fixation in our material 
Others may be substituted if desired* Contrary to 
early reports the Feulgen method of staining appears 
to be applicable to material fixed in any of the ordi* 
nary fixatives* We have used it after Fleming, Oil- 
ton's mercuric nitnc solution and Bourn, as well as 
Carnoy 

As an aid in transferring the eggs during dehy¬ 
dration, staining, etc, any of the standard methods 
of handling small objects may be used We use the 
method of packing them m Drosophila pupa 8kms 
when they are in 70 per cent alcohol after fixation* 
and then pushing them out of these oases either singly 
or m groups during the final process of mounting m 
balsam. 

This investigation has been aided by a grant from 
the National Research Council, Committee for Re¬ 
search on Problems of Sex 

M Louise Schmuck 
C W. Metz 

Department op Embryology, 

Carnegie Institution op Washington 

RECONSTRUCTION WORK BY THE USE OF 
CELLOPHANE 

In 1030-31 the writer began investigations on the 
development of the jugular lymph sacs m turtles In 
review of the literature on the vascular system, one 
observes that the only available extra-vitamin meth¬ 
ods of studying the development of vascular elements, 
are by plastic reconstructions and by injections Ex¬ 
cellent as these methods are in studying vascular 
anatomy, they merely show the extent of the system 
at any stage and many questions as to the exact way 
in which growth takes place can not be determined 


by them. For that reason a new method for studying 
the development of the system was bong sought It 
seems hardly necessary to emphasize the advantage 
of using all possible methods m studying systems, if 
not always m one's own work, certainly through 
understanding the value of the observations of others 
and the necessity of comparing and testing the Imita¬ 
tions of different methods 

Material was being sought which was thin and 
transparent, so depth could be observed when used 
in reconstructions Cellophane answered the pur¬ 
pose, it bang material of transparency, which is 
strong, durable and ,0017" in thickness 

Camera luoida drawings were made of serial sec¬ 
tions on separate sheets of cellophane A projection 
microscope was used for the drawings, so that a 
relatively largo field with a high magnification could 
be obtained This material made it possible to check 
each drawing carefully and quickly with the one pre¬ 
ceding, before they were placed in reconstruction 
form It was found to be the best method to get 
every vascular element in the reconstruction and to 
establish, thereby, a graded senes of stages of em¬ 
bryos of different ages, complete in all details, in 
which the vascular elements could be studied and com¬ 
pared in their proper relations. In some oases it 
seemed highly desirable to use different colored inks 
to represent the arteries, veins, lymphatics and nerves. 

It seems to the writer that where wax reconstruc¬ 
tions are necessary, the use of cellophane marks a 
decided advancement in the preliminary steps for 
making the plastic reconstructions The transparency 
of the material, making observation of depth pos¬ 
sible, gives one an aoourate course of the parts under 
observation m relation to other structures. 

E R Van Dm Jagt 

State University or Iowa 
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«HfVLTAN£lTY IN THE ON8ET OF 
POLIOMYELITIS 

Tbi observation baa often been made that when 
multiple earn of poliomyelitis occur in a family or a 
siafllar group of children, the onset of symptoms in 
all the Individuals affected is simultaneous or nearly 
•o. Sometimes the fret symptoms are weakness or 
paralyse of mnseles; at other times the symptoms 
an Indefinite and mild, with weakness or paralysis 
Of muscles following only after several days, or not 
at all 

*0, W Kata "A Simple Method of Handling Small 
Objects ta Making Mtooceepto Preparations. ’' Anat. 
fA Si; No. f, pp. 878-874, lWf 


ARTICLES 

These occurrences point to a common and coinci¬ 
dental exposure to the vims of the group of children 
affected. From these children, secondary eases of the 
disease may arise in other children, according to cir- 
ccmufameas varying from group to group. The sec¬ 
ondary cases will be separated from the primary 
ones by an interval of one, two or even more weeks, 
which interval is sailed the “incubation period.** 

A corresponding simultaneity is shown in a re¬ 
markable manner by groups of monkeys (Mscseu* 
rhesus and oytumolgut) inoculated experimentally 
with a potent vim by simple nasal instil l ation. The 
.incubation period m than animals is regular and 
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accurate, it falls, in many of the tests, between the 
tenth and the fifteenth day following the firet instil¬ 
lation, or between the seventh and the tenth day after 
the last instillation 

The sinking precision of the phenomenon may 
have an important bearing on the still discussed ques¬ 
tion of the mode of infection m epidemic poliomyel¬ 
itis. No other means of producing the infection in 
monkeys gives a corresponding, regular result, and 
no other experimental method of inoculation, through 
an external portal, gives reliable resultB at &1L The 
digestive organs in monkeys are impervious to the 
virus, or the virus penetrating the tract is destroyed 
quickly Not only is infection almost never produced 
by artificial feedingB of virus, but monkeys which have 
resisted repeated artificial feedings are found to be 
as susceptible as normal or control animals to the 
nasal instillations 

The regularity and simultaneity with which experi¬ 
mental infection can be induced by dropping the virus 
of poliomyelitis into the nares of monkeys, afford 
additional support for the view that the portal of 
entry of the virus in human beings is the upper 
respiratory mucous membrane 

Simon Flexneb 

The Rockefeller Institute 
fob Medical Research 
New York, N Y. 

PRIMITIVE OR FILTERABLE FORMS OF 
BACTERIA 

In a previous note 1 we reported the general oc¬ 
currence of filterable forms of b&ctena in such sub¬ 
stances as soils, hay infusions, decomposing manure, 
human feces and milk More recently, Sherman, Saf¬ 
ford and Brueckner 8 have recorded a quantitative ap¬ 
proach to this subject, which indicates that these 
primitive forms of bacteria are usually present m 
milk and milk products m greater numbers than are 
bacteria of familiar type. 

The quantitative method m use m this laboratory 
was based on the assumption, later shown to be cor¬ 
rect, that these primitive forms should occur in many 
substances in greater number than ordinary bacteria 
which are detected and enumerated by conventional 
methods. Semi dilutions of the substance under ex¬ 
amination are made into glucose-beef infusion broth 
These dilution cultures, representing from 1<H to 
10“** gram of the original material, are incubated one 
or two days at 37° C and then from two to three 
wedis at 30° C After incubation, the higher dilu¬ 
tions, which contain no growth of ordinary bacteria, 
are seeded on the surface of glucose-infusion agar 

1 Science, 78, 448, 1981 

tproc Inter . Dairy Congreu, Copenhagen, July, 1981 


plates The plates are meubated two days at 37° C. 
and, if necessary, longer at 30° C., after which they 
are examined for the delicate growth which Hadley 
has termed the ”G” type colony Growth has been 
recorded as positive when on microscopic study, after 
further cultunng if necessary, definite minute cells 
which would be recognized as “bactena” were found 

Aside from the quantitative approach, the most 
significant modification in this technique as compared 
with those previously used by Hauduroy,* Hadley, 
Delves and Klimek, 4 and others, is the longer incuba¬ 
tion of the broth cultures This prolonged incubation 
m broth appears to be desirable m order to get 
definite growth on the first agar plates seeded there¬ 
from 

The numbers of primitive bacteria found by the 
application of this method are somewhat surprising. 
Nme samples of soil representing a wide range of 
productivity have yielded estimates ranging from 10 T 
to 10 ia per gram Other materials have shown 
Fresh human feces, two samples, 10 ia , sour milk, 
two samples, 10 u , and raw market milk, six sam¬ 
ples, 10 s to 10 12 per gram 

While the occurrence of these primitive microor¬ 
ganisms m such large numbers may be difficult to 
believe in the light of previous knowledge of “bac- 
tcnal counts,” they are perhaps not unreasonable 
Ordinary bacteria are not infrequently found in num¬ 
bers approaching and exceeding one billion per gram 
in certain types of decomposing and fermenting ma¬ 
terials When probable relative sizes are considered, 
the presence of bacteria in the filterable stage m num¬ 
bers approximating one trillion per gram appears 
plausible In this connection it is of interest to note 
that Clifton, Schulte and Gcbhardt 5 have recently 
determined the sire of the virus of poliomyelitis as 
probably less than ”50 m* in diameter ” 

With reference to the microscopically definite cells 
which are found m ”G” type cultures, it should be 
remembered that workers in this field appear to be 
unanimous m the belief that these organisms represent 
a partially transformed state between the filterable 
(perhaps ultramicroscopic) and the non-lllterable 
stages of the bacteria. Hadley, Delves and Klimek 4 
have furnished rather definite evidence that this is in 
fact the case. 

One of the most interesting points about the primi¬ 
tive forms of bacteria is their inertness on ordinary 
bacteriological media When these forms are culti¬ 
vated m the laboratory until they appear micro¬ 
scopically as true bacteria, they still moke only very 
meager growth on agar and do not cause the familiar 

9 “Leg ultravirus et les formes filtrantes dee microbes,” 
Paris, 1929 

♦ Jour Infeet Daeaeee, 48,1,1981. 

* Jpur BacU t 22, 7, 1931 
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changes m culture media which are characteristic of 
bacteria of ordinary type In other words, it appears 
that morphological reversion runs very much ahead 
of physiological transformation This has been noted 
by other workers It apparently was the case m the 
excellent work of Smith and Jordan 6 on the diph¬ 
theria organism Dr Hadley informs us (personal 
correspondence) that it has been true in all the work 
which he has done on this subject Kendall, 7 in his 
recent important contribution to this Held of study, 
reports the same observation In their exceptionally 
complete work on the Shiga bacillus, Hadley, Delves 
and Klirnek* succeeded in accomplishing a total phy¬ 
siological transformation of the organism through its 
various stages to the “adult” form of the laboratory 
culture with which the experiments were started In 
this connection we wish to report that some of our 
cultures which have been obtained from the filtrates of 
various substanoes, after several months' culture in 
the laboratory, fennent sugar broths and give phys¬ 
iological tests in other media simulating those ob¬ 
tained with ordinary bactena 

J M, Sherman, 

C E Safford 

Cornell University 

DIAMAGNETISM IN METAL CRYSTALS 

One of the fundamental problems in the study of 
the constitution of solid metals is to find the eause of 
the magnetic susceptibility due to crystalline slate, 
which property is for most crystals very different 
from the atomio susceptibility of the metal As an 
example tin (Sn) may be mentioned, which is dia¬ 
magnetic in the liquid state, paramagnetic m the 
“white” (tetragonal), and diamagnetic in the “gray” 
(hexagonal) modification Hence, one must conclude 
that the magnetic properties of a metal crystal de¬ 
pend mostly on an action caused by the coexistence 
of a number of molecules (atoms) in a given geome¬ 
tric configuration. 

One fashion to approach this problem in a way 
which gives reliable measurements is the study of the 
magnetic susceptibility in anisotropic metal single 
crystals in different directions with regard to the 
crystal. After the magnetic constants of a pure crys¬ 
tal are known, a small number of atoms of another 
metal are added to the original substance, and a new 
single crystal of the same orientation is produced 
For most of the measurements bismuth (Bi) was used, 
since its crystalline susceptibility is 15 to 20 tunes 
larger than its atomio magnetism; it is, furthermore, 
one of the most diamagnetic substances known 

The results obtained concerning the influence of 

* /ear. Jtoct., SO, 25, 1980. 

T Science, 74, 189 and 190, 1931 


foreign atoms on the magnetic properties of the 
crystal are the following. 

(1) The presence of foreign atoms affects the mag¬ 
netic properties of the crystal only if the atom goes 
into a solid solution Inclosures or occlusion of 
heterogeneous substances do not affect the suscepti¬ 
bility Thus, all metals which can not be dissolved m 
f i bismuth do not change its magnetic properties 
appreciably. 

(2) If a soluble metal (Sn, Pb) is added in a 
quantity below the limit of saturation (which is very 
low—0 5 per cent to 3 per cent—for different en- 
antiomorphous metals) the effect on the susceptibility 
is very large Beyond tho saturation the effect due to 
enclosures of eutectic mixtures is negligible 

(3) The effect of dissolved foreign atoms is sur¬ 
prisingly large and affects tho crystal differently in 
different directions (An atomic concentration of 
1 10,000 alone changes the susceptibility several per¬ 
cent ) 

(4) The influence calculated per added atom within 
the solubility limits in the crystal depends on their 
number, • e, the first few atoms have an effect which 
may be 100 fold larger than the atomic effect for 
larger concentrations 

(5) The dependence of the susceptibility of the 
crystal on the temperature is changed very much by 
foreign atoms such os to cause a large decrease with 
decreasing temperature The decrease is different in 
different directions. 

The effect mentioned under (3) works in all cases 
investigated as to increase the anisotropy of the cry¬ 
stal, te, the ratio of tho susceptibilities normal and 
parallel to the axis becomes larger due to the fact that 
the diamagnetism parallel to the axis decreases This 
change is more distinct at lower temperatures, and it 
is thus possible to obtain a crystal saturated wtth 3 
per cent ♦ Sn which ts below 270° K paramagnetic 
parallel to the axts and diamagnetic normal to 
Since the x-ray analysis of such crystals does not 
show any difference from the normal Bi-crystal, it is 
evident that the atomic complexes within the lattice 
responsible for the diamagnetism must be of much 
larger sizes than the wave-lengths of the x-rays used. 

To account for the exceedingly small amount of 
foreign atoms sufficient to influence the crystal dia¬ 
magnetism it seems necessary to accept one of the 
two alternative conclusions 

(1) The distortion due to a foreign atom dissolved 
within the crystal lattice reaches very far (somewhat 
like 25 crystal-atoms in each direction. 

(2) The foreign atoms are absorbed in discrete 
layers within the crystal, the total effect thus being 
due to an internal surface phenomenon. 

The former assumption, of far-reaching influence m 
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dissolved atoms, eon not be reconciled with the foot 
that no change in the lattice parameter can be de¬ 
tected by x-rays. It also contradicts the observation 
that the atomic influence decreases with increasing 
concentration of foreign atoms. 

The latter conclusion seems to be more probable, 
since the formation of block-like complexes within 
a crystal produces large additional surfaces which 
absorb foreign atoms and thus form potential thresh¬ 
olds preventing the development of large free paths 
of electrons necessary for the crystal diamagnetism 
It is obvious that the amount of foreign atoms neces¬ 
sary to form absorbed layers is many times smaller 
than the amount necessary for any volume-distortion 
Furthermore, the change in internal surface condi¬ 
tions would scarcely be detectable by x-rays 

The size of these complexes calculated from the 
influence of foreign atoms comes out to be of the order 
of 1 micron (10~ 4 cm) and is in good agreement with 
the size observed microscopically by Goetz and is also 
m qualitative agreement with the theory of Zwicky of 
the secondary structure of crystals 
This picture of a crystal leads to certain predic¬ 
tions 


(1) The crystal diamagnetism should decrease as 
soon as the size of the crystal is less than toe size of 
a crystal complex (secondary unit). (It was observed 
recently, first by Vaidyanathan, that colloidal particles 
of diamagnetic metals show smaller susceptibilities be¬ 
low a size of 1 micron.) 

(2) The crystal diamagnetism should be influenced 
by any other change of the internal surface in the 
crystal (The dependence of the diamagnetism of Cu 
on irreversible deformation was observed by Bitter, 
Lowanoe and Constant) 

(3) The electric conductivity—depending as well 
on the electric “transparency*’ of the crystal—should 
be affected the same way as the crystal diamagnetism. 
This was found true by Honda and his collaborators 
for the average susceptibilities on polycrystalhne ma¬ 
terial. 

It seems that the experiments described allow an 
insight into the constitution of a solid metal from a 
new angle, they also tie the crystal diamagnetism—a 
hithertofore isolated phenomenon—on to known dec- 

tnc <» ual,tieB Alexander Gobi*, 

A B Fockjb 

California Institute of Technology 
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Certain factors determining the direction of growth of 
nerve fibers H 8 Buna (introduced by B G. Harrison) 
A problem which has baffled students of the nervous 
system for many years Is the determination of the factors 
which direct the growth of nerve cell processes and fix 
their termination We do not know why olfactory nerves 
always end m olfactory centers We do not know that 
motor neurones from the brain always end at the proper 
level of the spinal cord for the innervation of specific 
groups of muscles These have been generally assumed. 
If they are true we need to know what factors in the 
nervous system and its environment bring them about. 
Several years ago while studying a related problem an 
amazing result appeared in a number of experimental 
conditions Transplantation in Amblystoma of an addi¬ 
tional olfactory organ adjacent to that of the host re¬ 
sulted in the outgrowth of an olfactory nerve from the 
transplant, which, instead of joining the olfactory nerve 
of the host, grew into the wall of the brain a considerable 
distance behind its normal termination. Not all olfac¬ 
tory fibers followed this course some did run with those 
of the host into the forebrain, some followed the branches 
of nearby nerves to the skin, still others wandered blindly 
in the environing mesenchyme. These latter conditions 
can be explained partially on the basis of known facts, 
but the problem in which a new connection is established 
with the brain ie not so easily solved. It is of funda¬ 
mental importance that an adequate answer be reached, 
for the inherent implications are far-reaching. In the 
oxperimental condition we have a specific nerve establish¬ 


ing a new, different, one might almost say wrong con¬ 
nection in the brain. If such a thing is possible under 
experimental conditions it implies that the factors which 
bring it about are fundamental to the organization of 
the nervous system. Further, it implies that ia given 
conditions neurones, instead of having their connections 
established according to a fixed pattern determined by 
the genetic history of the individual and Us interplay 
with environment, may make contacts that are different 
and sew. If this be true, then environmental circum¬ 
stances, if they are of the proper sort, may altar the 
pattern of organization of toe nervous system aad thus 
profoundly affect behavior. What, then, are the environ¬ 
mental changes that bring about this new pathway of 
growth In olfactory neuronesf An analysis of 176 ex¬ 
periments shows that conditions are right for toe new 
connection in 29 eases. Of these 17 occurred after, 
operations at ons particular stage of development {Har¬ 
rison stage 82). Furthermore, though outgrowth Of 
olfactory fibers does not begin until five days after to# 
stage of operation, at that time toe wall of the brain h 
full of mitotic figures confined, however, to the relatively 
restricted area to which the nerve fibers eventually reach. 
Bapid cell division has been shown to be an index of 
high metabolic activity and the latter to be the head of 
a physiological gradient In nil probability this gradient, 
acting through the medium of a bioelectric field, attends 
the growing olfactory nerves. These Mach the am nad*' 
as has been shown els ew h ere, stimulate tbs contained edit 
to eontinned sell division An augmentation of 
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gradient mtwt then follow with profound effects upon all 
neurone* is the field* The result* of the experiment* here 
presented are by so mean* conclusive, but they give 
definite clue* a* to the direction of continued research 
At present all we can say is that our evidence suggests 
that areas of high metabolic activity are important ele¬ 
ments in determining the organisation of the nervous 
^stem. Factors, then, which stimulate or inhibit cell 
division could profoundly alter the pathways of nouroues 
and hence the fundamental pattern of the nervous system 
with resulting changes in behavior. Such control is un 
doubtedly present normally in all vertebrates Minor 
changes in the time relations of regulation may account 
for the development of amodal behavior in all forms but 
especially in man where the elaboration of the nervous 
system is greatest 

The developmental morphology of tnfant behavior pat 
tern A&nold Gesell (introduced by B. M Ycrhes) 
This paper reports methods and illustrative results of a 
systematic survey of behavior patterns throughout the 
first year of life The survey has been in progress for 
five years and has been accomplished through coordinated 
studies by research members of the staff of the Yale 
Clinic of Child Development The subjects were normal 
infants selected as to race, parentage and socio economic 
factors. Twenty-five children have been examined at 
lunar month Intervals from four weeks through fifty 
six weeks of ago The infants were observed in a spo 
daily designed oludeal crib under controlled conditions 
The data cover the fields of posture, locomotion, pro 
hension, manipulation, attentional regard, exploitive and 
adaptive behavior. The behavior of selected infants is 
being investigated in detail by photographic methods 
By means of a photographic observatory equipped with 
a one-way-vision screen it has been possible to securo 
systematic cinema records of characteristic behavior at 
fourteen successive age levels. In experimentally con 
trolled situations, like the prehension of a pellet or the 
exploitive manipulation of three cubes, the cinema proves 
an effective tool for the registration and analysis of 
behavior pattern. The cinema registers the sequence 
within a behavior episode, it chronicles the developmen¬ 
tal changes in pattern at successive age levels; it pre¬ 
nerves an authentie record which may be subjected to 
-objective and comparative analysis Bach record incor¬ 
porate* its own time and apace values which can be 
■goaa titetivefly expressed Four feet of 16 mm film em 
body 190 frames* which depict 160 phases of a behavior 
episode, 10 seconds in duration, Bepeating such a be 
barter situation at six advancing age levels yields a 
4«velo|0&Aiitei record with ever a thousand cinema frames 
b* pattern (flume*. Cinema records aggregating 86,000 
bar# been eteasified and catalogued by library meth¬ 
od*. Specimen* from the photographic records and from 
the jptetrtie protocol* witt be shown to illustrate the use 

dhtenteteftftiphy 4* the Starting of behavior forms. 
A special res! will show simultaneously in juxtaposition 
tee Mptior patterns of the selfsame Infant in an iden 
tied afta*ttom at M and at 86 week* of age, giving an 


immediate instantaneous view ef a developmental incre¬ 
ment Structurally regarded, the behavior complex of 
the infhnt has a meaningful morphology, reflected in the 
developmental sequence and characteristic patterning of 
behavior forms. Ascertainable laws of growth are sug¬ 
gested by the underlying orderliness of these behavior 
forms and sequences The cinema data in conjunction 
with the stenographic reports of the developmental ex¬ 
aminations serve to define the increments and changing 
configurations of behavior growth. Systematically se¬ 
lected photographic records become the basis of an 
atlas delineating developmental trends Using such 
records, we have begun the compilation of “A Photo¬ 
graphic Atlas of Infant Behavior Patterns ’ ’ 

The vitamin B requirement Geobob B. Cowans (in¬ 
troduced by L B. Mendel), 

A photometric survey of the nearer parts of the meta 
galactic system Harlow Shaplet and Adelaide Aubs 

The natural history of the vibrato Gael E Seashore 
This paper summarizes the present status of findings in 
an extended research program on the nature, the artistic 
legitimacy and significance, the variables, the evolution 
and development and the physiological basis of the 
vibrato in music and speech 

Modes of infection tn poliomyelitis Simon Flexneb 
The recent epidemic of poliomyelitis has rairnd again 
the question of the modes of infection m the disease. 
This question is being studied with respect to verminous 
and human agencies of carriage of the virus and the 
portals through which it penetrates into the body to reach 
the central nervous system. The results of this study 
will be presented 

Genetic and histological studies on mouse leukemia* 
E, C MacDowbll and Maurice N. Biohteb (introduced 
by C B Davenport) Each of two strains of pedi¬ 
greed mice has attained a high degree of genetic homo¬ 
geneity by continuous inbreeding under the same exter¬ 
nal conditions over a period of nine years One of these 
strains is characterised by the regular occurrence of 
spontaneous leukemia in a high proportion of all the 
mice that survive the first six months, in the other strain 
no certain ease of leukemia has been found. As already 
indicated by Slye's findings, these two strains demon¬ 
strate that spontaneous leukemia is under specific genetic 
control The appearance of leukemia in the first hybrid 
generation (F*) of a cross between these two strains 
proves that the genetic differential involved in the devel¬ 
opment of leukemia in one strain, and in its absence in 
the other, may produce leukemia in the heterozygous 
condition; that Is, this differential is not a single reces¬ 
sive gene. The keterotygoslty of the F, hybrids is mani¬ 
fest in a distinct reduction in the proportion of upon* 
taneou* coses as compared with the pure-bred susceptible 
itraitt—a situation that can not be interpreted in advance 
of further genetic analysis. The leukemia of any of 
fee** spoataneems cases can be transmitted to young mice 
of thacteaegttete stmin by inoculation* with xu*p«h*ten» 
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of splenic lymphocytes. By successive inoculations there¬ 
after the leukemia can be transmitted indefinitely from 
mouse to mouse with virtually 100 per cent susceptibility. 
In one of eleven lines of such inoculations the disease 
has been passed through 140 mice since leaving the 
mouse from which it arose spontaneously The four 
lines of inoculations that have been carried for consider¬ 
able periods agreo in, (1) finding their requirements for 
susceptibility satisfied by mioe of the susceptible strain, 
and also (2) by hybrids between the two strains, but 
(3) in no case in mice of the resistant strain, they also 
agreo (4) in allowing a marked increase m virulence 
during the course of the early transfers On the other 
hand, the leukemias earned by these lines differ (1) in 
their requirements for susceptibility, as indicated by dif¬ 
ferent proportions of susceptible mice in the same segre¬ 
gating generation following a cross between these two 
strains; (2) they differ in the interval before the cul 
mination of the disease, (3) in the duration of the stage 
during which the mouse is obviously sick, (4) in the 
distribution of lesions as shown m gross autopsy as well 
as in the histological pictures—for example, in the ap¬ 
pearance of a normal or enlarged spleen, and in the 
presence or absence of leukemic cells in the blood 

The active agent involved in these inoculations has 
power to reproduce itself indefinitely It may exist in 
many subtle variations involving special affinities for 
infiltration of one or another organ or tissue Those 
various states may be maintained constant for long 
periods of time through many passages or they may 
change with relative frequency If the living eell itself 
is not this agent, the existence of the agent is very 
closely dependent on the life of the cell, in that innumer¬ 
able attempts to separate the living cell from such an 
agent have failed The parallels between the situation 
in leukemia, in which both the spontaneous occurrence 
and susceptibility to inoculation are under the control of 
genetic factors, and the situation in such neoplasms as 
have boon studied by Little, Strong and Bittner, are 
remarkably close and stand as evidence towards a final 
analysis of the nature of leukemia. 

Liver edema as a reflex response to cold Hxnxy G. 
Barbour (introduced by V Henderson) The onset of 
fever resembles the reaction of the body to cold The 
shivering or 11 chill” produces extra heat, and this heat 
is saved by withdrawal of most of the surface circula¬ 
tion. That water is also lost from the blood has been 
shown for cold baths and many types of fever What 
takes this water from the blood, and is this process 
significant for heat saving f Bosearclies in collaboration 
with Messrs H T. Marshall and B F Aydelotte, of the 
University of Louisville, afford answers to both of these 
questions. We have shown that fever poisons (cocaine, 
beta tetrAbydroimphthylamine, foreign serum m a sensi¬ 
tised animal) while concentrating the blood increase to 
about the same extent the water eontent of the liver. 
We have found the liver water similarly increased in 
“cold” fever, which is produced by direct application 
of cold to the thermostatic region of the rabbit's brain. 


Microscopic sections of such livers show the cells swollen 
with water at the expense of the canals which drain the 
liver. But after the sympathetic nerves to the liver axe 
cut, the rabbit's blood no longer becomes concentrated 
when the brain is cooled. Further, a normal dog sub¬ 
jected to cold baths yielded an average serum specific 
gravity mcreaso of 0035 The same animal after liver 
denervation showed an average specific gravity increase 
of only 0012 This would indicate that the liver takes 
up twp thirds of the loBt blood water Small samples 
of two dogs' livers were also removed under local anes¬ 
thesia, with the animal at complete rest Before apply¬ 
ing icepacks to the chest and thighs the respective livers 
contained 718 per cent and 72 4 per cent of water 
After about one half hour of such chilling the same 
livers contained 73 7 per cent and 731 per cent It 
seems apparent that by a reflex response to cold, acting 
through the brain, the liver is induced to take up water 
In the last experiment cited the liver glycogen fell from 

2 8 per cent to 2 1 per cent, a well known phenomenon 
whieh tends to create a demand for water by increasing 
the osmotic pressure How does removal of water from 
the blood to the liver save heatf Whenever extra heat 
is produced, if the body is to retain a normal temperature 
extra heat loss is demanded A familiar instance is 
exereiae Here the demand for heat loss is met largely 
by the pouring out of water for evaporation on the body 
surface—sweat in man, saliva in the dog and extra water 
loss through the lungs and skin of mammals in general 
In five rabbits we have carefully followed the water lose 
in the onset of cocaine fever It is very striking that 
during the first half hour of temperature rise the water 
loss shows no significant increase. It actually decreased 
in two of our experiments This log occurs while the 
liver is taking up water and the blood is concentrating 
Evidently the liver can thus retard surface evaporation 
and delay the onset of sweating. Later on, the fever 
temperature being established, the water loss may be 
doubled or trebled. The water loss from the body then 
seems to keep pace with that from the liver, for on 
average rabbit with cocaine fever loses by evaporation 

3 or 4 cc extra water per hour. This is just the rate at 
which the liver releases its extra water, as shown by 
determinations from animals killed in the various stages 
of fever Thus the liver plays a significant rOle in the 
mechanism by which the body saves heat in response 
to cold or in the onset of fever. 

Organa capable of producing acetone substances* 
H E Himwioh. Muscle of the normal mammal oxidises 
both fat and carbohydrate, the latter in the form of 
sugar Since insulin is needed for the oxidation of 
sugar, muscle of the diabetic animal burns fat only. On 
the other hand, the character of oxidations in the brain 
is unchanged by diabetes, since the brain, whieh utilises 
carbohydrate exclusively, transforms sugar to lactic add 
before oxidation and lactic odd is oxidised without the 
aid of Insulin Unless carbohydrate and fat are oxidised 
simultaneously, fat can not be completely burned find 
toxic end-products, the acetone substances, accumulate- 
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Thus only organs which oxidise both fat and carbo¬ 
hydrate, the latter in the form of sugar, are capable of 
producing acetone bodies during diabetes. 

The relationship between chemical composition and 
taste Arthur I* Fox (introduced by A F Blakeslce) 
In working with phenyl tluo carbamide an accidental 
discovery disclosed the fact that this compound 1 b taste 
loss to certain individuals, while to others it is extremely 
bitter As slight alterations in chemical structure often 
cause great changes in physical or physiological proper¬ 
ties it was considered of interest to determine* whether 
this property oxisted in other related compounds There 
fore a large number of related mono aryl thio c&rbumides 
were investigated, and most of them were shown to pos 
seas the same property Then symmetrical di aryl tluo 
carbamides were studied and were also shown to pos 
soss similar physiological action Various other thio 
carbamides were studied, but in almost every instance 
the name result was obtained So far only two com 
pounds have been found which deviate from the class to 
which they belong, but this deviation is believed to be 
due to insolubility 

Genetics of sensory threshold* —taste for phenyl thio 
carbamide Albert F Blaksblee Dr A L Fox first 
showed that many people can not detect the bitter taste 
in crystals of phenyl thio carbamide In an earlier pub 
licatiou, Salmon and I showed that taste deficiency for 
the crystals appears to bo inherited as a Mendoli&n re 
ceasive (The same conclusion has been reached inde¬ 
pendently by L H Snyder) In addition to “non 
tasters" of the crystals, we were able to classify tho 
"tasters" of the crystals roughly according to their 
taste acuity by means of dilutions at which the bitter 
taste was first detected This work on taste thresholds 
has been extended. Thresholds for the “tasters" have 
been established from 1 500,000 to 1 5,000 dilutions 
These extreme thresholds are rare The commonest 
threshold is at about 1. 80,000 With a few possible 
exceptions, none could taste the pure crystals who could 
not taste bitterness in a dilution of 1 * 5,000 Testa of 
thresholds in about 100 families indicate that acuteness 
of taste for the chemical is inherited, since there is an 
obvious correlation between the thresholds of parents 
and children It has been the practice to test people 
with the dry crystals if they could not detect bitterness 
in a 1 5,000 solution and to classify them as “non- 
tasters" if they did not report the crystals as bitter 
It is now found that phenyl thio carbamide is also bitter 
to “nontasters" for the crystals if the chemical can 
only be gotten to their sense organs in a sufficiently 
eoncentrated form* Most "non-tasters" can detect bit¬ 
terness if a eold saturated solution » used The few who 
are still negative to this test have been found to taste 
bitterness in a saturated solution in hot water or still 
better in hot weak alcohol. Many who could detect bit¬ 
terness In relatively weak solutions were unable to taste 
the pure crystals, but, so far as retested with saturated 
tbey were found to react positively. Inability 
to taste the crystals may have something to do with 


differences in salivas as well as to differences in sense 
organs. A few could not detect bitteraese in phenyl thio 
carbamide solutions but reported a different taste. Some 
said it was sour, some called it peppery and others de¬ 
scribed it as astringent like alum. There is evidence 
that a condition analogous to color blindness exists in 
regard to taste in that two substances which taste differ¬ 
ently to most give to some the some sensory reaction. 
Thus two persons, who wore given a special teat, were 
unable to distinguish quinine from hydrochloric acid. 
Home tasted bitternoss in weak concentrations but could 
perceive little difference between the various test solu¬ 
tions, each of which was four times as strong as the 
one previously tasted Others showed reactions corre¬ 
sponding to the relative strengths of the solutions There 
was no close relation between emotional response and 
threshold at which the taste was first perceived. Taste 
acuity for phenyl thio carbamide was found to have no 
close relation to taste acuity for other bitter compounds 
—picric acid and quinine sulphate—which also afford a 
wide range of thresholds Likewise there was no close 
relation found with acuteness of taste for an aud and for 
a sweet Differences in taste thresholds for a number of 
other substances have boon found by us and other inves¬ 
tigators The same is true for odors In the single case 
investigated we have found these differences in powers of 
sensory perceptions innate and hereditary Evidence is 
thus given for the belief that humans are born with 
innate differences in respect to all their senses and that 
different people live in different worlds, therefore, so far 
as their sensory reactions are concerned 

Glucoside formation in methylated glucoses P A 
Levrnx and A L. IUymond The ring structures of 
the 7 - and normal glucosides of the fully methylated 
sugars have been established beyond dispute, whereas 
those of the non substituted sugars have continued to be 
a matter of discussion The structure of the normal 
glucosides of the non substituted sugars has recently been 
demonstrated to be that of a pyranose so that there 
remained for consideration only the 7 glucosides of the 
non-subatituted sugars For these the butylene and 
propylene oxidic structures are under consideration To 
choose between these two possibilities, a study has been 
made of & 3 monomethyl and a 4-monomethyl sugar as 
regards their glucoside formation It was fonnd that 
while the 3 methyl sugar gave two glucosides, a normal 
and a typically 7 -, the 4 methyl gave only a normal 
glucoside This would seem definitely to exclude the 
propylene oxide structure and favor the assignment of 
the butylene oxide structure to the 7 glucosides In sup¬ 
port of this view is the fact that the rate of glueoside 
formation in the case of the 4-methyl sugar is similar to 
that of tetramethylglucopyranose, which has only position 
5 unsubstituted 

Artificial hormone substances * Treat B Johnson. 
The synthetic organic chemist is very much interested 
in the study and preparation of artificial substances 
which may prove to be of practical value in the pre¬ 
vention and cure of diseases. He Is very desirous of 
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utilising the resources o t hie science in every way pos¬ 
sible for the benefit of mankind Both the animal and 
plant are productive in their growth of active principles 
which exert a pronounced physiological action when 
liberated in the living organism, and their separation 
and utilisation by man has contributed greatly to the 
advancement of almost every field of medicine. We have 
adopted the materials that nature provides for us, and 
we havo also gone further and modified these materials, 
punfled them, and have been extremely successful in 
making many new combinations of great medical value 
We are now advancing to the third stage of this pro¬ 
gram in the development of drugs for the use of man, 
and it is the organic chemist who now seeks to duplicate 
further the natural products to produce new organic 
derivatives from them and to prepare in bis laboratory 
entirely new compounds related structurally to the nat¬ 
ural substances and finally to create artificial materials 
which may serve as practical substitutes for nature’s 
products Among the many substances formed m the 
metabolism are the glandular secretions which our 
physiologists have designated by the general term, 44 hor¬ 
mones 99 These interesting products are secreted in ani¬ 
mal economy in extremely small quantities, but they are 
very powerful in their physiological action, and it is known 
that an animal can not live and grow without their aid 
These active substances serve in animal metabolism as 
chemical messengers, so to speak, and they exercise a 
very fundamental part in regulating all the normal life 
processes In other words, without the proper function¬ 
ing of these glandular organisms which produce these 
•ocretions, man can not live. Thyroxine and adrenaline 
are two important representative organic substances 
which are found m the secretions of special glands, and 
they represent two of the most important substances 
which we classify under the term 44 hormones 99 It is 
an interesting fact that the structures of both of these 
substances have been established, and the chemist has 
been able to prepare both of them artificially We are, 
therefore, now able to produce two pf these important 
hormone principles in our laboratories, and are there¬ 
fore not dependent for their supply on natural mate¬ 
rials It is an interesting fact that, as a result of ad¬ 
vanced research by the organic chemist, absolutely new 
organie constructions can be synthesised which show 
almost the same physiological activity of many of these 
hormone principles which nature provides for her service. 
When substances of this type are obtained by the organic 
chemist, their structure established and their physiolog¬ 
ical activity shown to duplicate the materials found in 
nature, they are spoken of as artificial hormones The 
substances discussed in this paper belong to this class 
of compounds They represent new compounds which 
have never been prepared before and have been found 
to show a physiological activity which duplicates that of 
natural hormones of certain types, and therefore are of 
extreme interest to the chemist and call for an ex¬ 
haustive study There is a great probability that some 
of these organic combinations will be found to be per¬ 
fect substitute* for natural hormone compounds and lead 
to products which an far superior to their physiological 


activity to those already produced by nature. The field 
of investigation is a most inviting one to the chemist, 
and the thiasol compounds which have been chosen ns a 
group of compounds deserving of chemical attention 
offer possibilities of synthesis which are not common to 
many classes which the chemist can select for his work. 
It is possible to prepare, in the series under investiga¬ 
tion, compounds, for example, that are far less toxie 
than the natural hormone-—adrenalino—and still retain a 
physiological activity that promises a possibility of very 
practical application in medicine This work has been 
in operation m the Sterling Laboratory for the past four 
years, and a program of work has been mapped out 
which will keep certain members of the staff occupied 
in this field for a long time 

The vnfluence of complex edit formation on the elec¬ 
tronic structure of iron oxides Oskar Baudisch (intro¬ 
duced by T B Johnson). 

Further studies of rate of growth of albino rats 
Arthur H Smith and W £ Awdkbson (introduced by 
L. B Mendel) 

The Ancona expedition for the study of meteors . 
Harlow Shaplxy, £ J Ofik and S L. BoothrOyd. 

The adequacy of ocular compensation to bodUy rota¬ 
tion G B Wendt (introduced by Raymond Bodge) 
Graphs will be shown (by lantern slides) which show the 
relationship between the velocity of the slow phase of 
vestibular nystagmus and the velocity of bodily rotation* 
Using normal college students as subjects, and photo¬ 
graphically recording eye-movements through dosed eyes 
by the Bodge mirror recorders it has been found that 
In the simple conditions of rotation used in this experi¬ 
ment ((1) translation through 65 degrees in two seconds, 
(2) harmonic oscillation through 15 degrees) the velocity 
of compensatory eye-movements bears a constant relation 
to the angular velocity of rotation. The velocity of the 
eyes at any moment is found to vary directly with the 
velocity of the head. Belated to earlier work by Bodge, 
his collaborators and others, it will be pointed out tha' 
these results make definitively untenable the notion that 
vestibular stimulation operates on the reflexes by aetf- 
oration alone. In these experiments the response of the 
eyes is not related to acceleration but to velocity 
(To be concluded) 
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WHAT DOES EINSTEIN MEAN ? 1 

By Professor J. FRENKEL 

► POLYTECHNIC IN6TOTTTS, LENINGRAD 


I AX not sure that I shall fully succeed in explain¬ 
ing during this hour what relativity is, but I shall be 
j Satisfied if 1 succeed in at least removing some of the 
prejudices which have arisen in connection with this 
question. Relativity u so aimple that the greatest 
difficulty in understanding it lies in getting rid of 
one’s prejudices. It is really remarkable that Em- 
stain, who ia certainly the most popular scientist in 
the world, is the author of the most unpopular theory 
in the world. I think a greater harmony should pre¬ 
vail in tite popular mind between the man and his 
work. 

One of the common prejudices concerning the 
theory of relativity is the idea that aoeordmg to it 
everything is relative. Nothing could be more incor¬ 
rect than this assumption. The theory of Einstein 
states that many things, many notions, many qualities 
Which wo thought absolute are actually relative, but 
on the other hand it destroys the old absolutes only 

* Address befaie the Minnesota Chapter of Sigma XI. 


to btuld up new ones. It could be called, with better 
nght perhaps, the theory of the absolute and not the 
theory of relativity It introduoes relative quantities 
only in order to build up absolute quantities out of 
them and to build up rules for oonneeting them which 
will be absolute and which will express physical laws. 
Maybe if the theory of relativity were called the 
theory of the absolute it would not appeal so much 
to the present sophisticated generation, and there 
would be less talk about it 

Another prejudice is the idea that the theory of 
relativity was entirely created by Einstein It was 
prepared for by the work of Newton. The relativity 
of spaes was incorporated in Newton’s work; Ein¬ 
stein extended tine so as to include the relativity of 
time. 

Ia Ida celebrated “Prmeipia” Newton started by 
saying that space ia absolute and Oat space u at rat: 
also, he added that time ia absolute and flowing uni¬ 
formly without any oonneetiaa with other event*. Let 
ns leave time alone for a whiles and eonaider what 
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Newton meant when he said that space is absolute and 
at rest 

I have heard that Ibsen was asked once as to what 
he meant by one of his plays, and he answered that 
when he wrote it only God and himself knew what ho 
meant but since then he had forgotten! I think 
Newton would say the same thing about his absolute 
space which is at rest, because from the results estab¬ 
lished by Newton himself it followed that it is phys¬ 
ically impossible to discover and furthermore to deter¬ 
mine what this “rest” meant If some frame of refer¬ 
ence is supposed to be at rest, and then another frame 
of reference is introduced which moves uniformly and 
in a straight line with respect to the first, then all the 
events will take place m exactly the same way with 
respect to the second “moving” frame as with respect 
to the first, which was supposed to be at rest, and 
therefore, so far as we can judge from physical phe¬ 
nomena, there is no difference whatever between the 
two systems of reference—both of them could, with 
equal right, be supposed to be at rest 

This statement expresses an experience which is 
very familiar to all who have had the opportunity of 
riding in a car, ship or tram You feel just as com¬ 
fortable on a uniformly moving train or ship as you 
do m a room m a house One does not notice the 
uniform motion All events that happen on a uni¬ 
formly moving oar will take place m exactly the same 
manner as they take place with respect to the earth, 
and therefore we do not have any reason to say the 
earth is at rest and the oar is moving 

The same result can be derived mathematically from 
the fundamental laws of motion established by New¬ 
ton, thus disproving his original assertion that one can 
talk about an absolute space that is at rest The first 
relativistic idea which we have to introduce is the 
relativity of uniform rectilinear motion Given two 
systems moving with respect to each other uniformly 
and in a straight line, either of them can be considered 
as being at rest From this relativity of motion, or 
more exactly of uniform motion, there follows the 
relativity of distances between points in space, bo far, 
at least, as these points refer to events taking place at 
different ttmes 

Let us speak more concretely Suppose you are 
riding on a train and let us say are walking forward 
to the diner you start at one moment and you arrive 
a few minutes later at the dmer What is the distance 
you have movedf It depends on how you measure it 
If you measure it relative to the train it will be a 
rather short distance^ perhaps 200 or 500 feet If 
you measure the distance traveled with respect to the 
earth it would be an entirely different quantity, which 
depends upon the speed of the tram It is not neces¬ 
sary, however, to confine yourselves to the earth. you 


could take into account the motion of the earth in 
space You could, for example^ refer the motion of 
the earth to a frame of reference which is fixed at 
the center of gravity of the solar system, and then 
it would turn out that the distance you had moved 
was not 500 feet or the few miles that the tram moved 
during this time with respect to the earth, but it was 
perhaps a few hundred or a few thousand miles, since 
the earth has moved with respect to this frame of 
referenoe fixed at the center of gravity of the solar 
system And there is also no reason to use that par¬ 
ticular system of reference You could refer the 
motion of the solar system to any other coordinate 
system, and then it would turn out that the distance 
through which you moved was perfectly indefinite, 
it may have been 100 yards, or 100 miles or a million 
miles 

Now, this mdefimteness is the result of the fact 
that one can not define in an unambiguous way & 
point m empty space It can be defined only with 
reference to some coordinate system If you take 
two coordinate systems which move with respect to 
each other, then the distance between the point from 
which you started and the point to which you have 
arrived will be different for the two systems Take, 
for example, a coordinate system which is moving 
with you With respect to this system you will 
always be at rest, the distance traveled being in this 
case zero 

So the distance between two points is a perfectly 
relative quantity, at least so tar as these two points 
relate to events corresponding to different instants of 
time You can say, for example, that I have been 
staying at the same place from the beginning of my 
talk, which will be true if you consider the room and 
earth at rest If you take into account the motion 
of the earth with respect to the center of gravity of 
the solar system, all of us have traveled quite a long 
distance during the ten minutes that I have been 
talking 

So you see, if uniform motion is a relative motion, 
then distance in space is also relative or, rather, in¬ 
definite To this principle, however, an important 
amendment would be made by one adept in the old 
Newtonian theory, namely. That it is true if you con¬ 
sider the distance between points referring to events 
which take place at different times, not simultaneously 
The distance between two points, considered at the 
same instant of time, was assumed to be absolute, 
independent of the choice of the coordinate system 
which was supposed to be at rest. The definition of 
“rest” would be immaterial in this ease, because so 
long as the notion of simultaneity is considered as 
absolute, independent of the definition of rest or 
motion, the latter can not affect our estimate of the 
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distance between two points visualized at the same 
tune, the distance traveled by ourselves (or our sys¬ 
tem of reference) in no time being zero 

Here, then, I must warn you against a misunder¬ 
standing When 1 am talking about the distance be¬ 
tween two objects, 1 am thinking of the points of 
space with which these two objects coincide at their 
respective instants of time When I am thus think¬ 
ing of two objects at tho same instant of time, then 
the distance between these two objects or the points 
of space which they occupy at the same instant of 
tune will be independent according to Newton's theory 
of which coordinate system we assume to be at rest 
So you see that tho distance between two points is 
relative so far aB they refer to non-simultaneous 
events, but it is absolute if they refer to simultaneous 
events 

This absolute character of the distance between 
points referring to simultaneous events was connected 
m the Newtonian theory with an absolute character ot 
simultaneity It was thought in the Newtonian theory 
that the notion of simultaneity was an absolute no¬ 
tion, that the notion of the interval of time between 
two events was unambiguous, in contradistinction to 
the notion of their distance in space We thought 
that we could talk of a definite instant of time for 
the whole universe and could accordingly delme a 
lapse of tune as something definite for all the uni¬ 
verse, irrespective of the coordinate system supposed 
to be at rest and to which we refer the places of all 
the events observed. 

Thus the Newtonian theory was only semi-relativ- 
lstie It was relativistic with respect to space and 
distances in space so far as time was not concerned 
Considering different points at the same instant of 
tune one admitted that the distances between them also 
become absolute, because simultaneity was thought of 
as an absolute notion 

Now let us inquire why it was that the Newtonian 
theory admitted the possibility of defining an instant 
of tune unambiguously for all the universe 1 am 
sure that m this respect you all or most of you ore 
the faithful followers of the Newtonian theory, and 
you probably also think there is no reason why you 
should not be able to define simultaneity in this abso¬ 
lute way. Now, if you think about it you will see 
that there was a physical reason whieh seemed to 
justify the assumption as to the possibility of defining 
simultaneity unambiguously independently of 

the coordinate system) for the whole world. This 
physical reason lies in the Newtonian conception of 
foro* or action. After all, how can you ascertain that 
two events taking place in different places, on differ¬ 
ent planets, for instance, are simultaneous T Only 
through some action coming from these two planets, 


and such action need not be the action of light it is 
sufficient to assume that there is $ome action which 
can be transmitted from these two planets to the earth 
instantaneously If such action existed we should 
theoretically be able to justify the notion of simulta¬ 
neity os applied to events in different points of space. 

Now, this was exactly the Newtonian and post-New¬ 
tonian notion about the transmission of forces through 
space. It was thought until the second half of the 
nineteenth century that forces could be transmitted in¬ 
stantaneously through space We are so used to this 
notion that we don't even notice how it slipB into our 
arguments When a physicist talks about the force 
of interaction between two bodies, as determined by 
the relative position of these bodies, he fails even to 
mention that he thinks of the simultaneous position 
He considers this simultaneity as something self- 
understood 

When he thinks, for instance, of the action which 
the eailh experiences from the Bun, the moon and the 
other planets, he usually assumes that this action de¬ 
pends upon the simultaneous position of all the other 
celestial bodies He thus assumes that this action is 
propagated through all space instantaneously* It is 
this idea of the actum at a distance which is propa¬ 
gated through space with infinite velocity that forma 
tho basis of the assumption that simultaneity can be 
unambiguously defined If you can theoretically 
imagine that the whole world can be embraced by 
some sort of action at a certain instant of time, then 
it is reasonable to talk of simultaneity as of something 
definite, which is independent of the choice of the 
frame of reference 

This idea of force, as propagated instantly through 
space, was developed with the Newtonian theory of 
gravitation as a model for forces of all other kinds. 
It was assumed that gravity was a force acting at a 
distance through empty space and transmitted with 
infinite velocity Newton did not attempt to under¬ 
stand the nature of gravitation He was satisfied 
with the recognition of the fundamental fact that 
gravitational forces were very similar to the forces of 
inertia connected with accelerated motion, both being 
proportional to the quantity which is defined as the 
mass of the body Newton did not go beyond that, 
and further, m the Newtonian theory, the relativity of 
motion could not be generalized for non-uniform mo¬ 
tion, t.4, for motion which is connected with accelera¬ 
tion It was supposed that acceleration, • e,, the rate 
of change of velocity, was absolute and that relativity 
suffered a breakdown when applied to accelerated 
motion 

So you see that there was already a relativistic 
theory in the old physics created by Newton, but it 
was limited to space, it did not affect tune, and fur- 
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ther it was limited to uniform motion. Now let us 
see what Einstein changed in this situation, and what 
was the basis of this change 

Einstein’s theory did not come just like a “Deus ex 
xnaohina,” that is, completely unexpected It was pre¬ 
pared for also by the development of physics in the 
second half of the nineteenth century. The funda¬ 
mental results of this development consisted in the 
following facts (1) that all physical forces with the 
exception of gravity were reduced to electrical forces 
due to the invariable electrical charges of the ele¬ 
mental particles of matter, namely, the electrons and 
protons, and (2) that electrical forces are propagated 
through empty space with a finite velocity, whereas 
gravitational forces formerly were supposed to be 
transmitted through empty space with infinite velocity 

Now, this velocity with which all physical forces, 
so far as they are of electrical origin, are propagated 
is equal to the velocity of light This coincidence is 
due to the simple reason that light is itself an electric 
phenomenon In the present era of radio everybody 
knows that electrical vibrations generate electromag¬ 
netic forces, which are propagated through space in 
the form of “electro-magnetic waves” with the same 
speed as light, light vibrations differing from these 
radio vibrations in frequency or wave-length only 
In the case of light, the wave-length is about one 
billion times shorter than in the case of radio waves, 
this difference being due to the minute dimensions of 
the atoms of matter which act like broadcasting sta¬ 
tions in the case of light waves 

Therefore, the coincidence of the velocity of light 
with the velocity of propagation of electrical forces 
is simply the expression of the fact that light is one 
of the manifestations of electricity If in the sequel 
I refer to this velocity as the velocity of light don’t 
think that I am particularly stressing the optical side 
of physical phenomena. 

Now, leaving aside for a while the forces of grav¬ 
ity, let us assume that all physical forces are propa¬ 
gated with a finite velocity—the velocity of light. 
What is the implication of this principle with respect 
to the definition of simultaneity f I mentioned before 
that the absolute character of simultaneity m New¬ 
ton’s theory was justified by the idea that one could 
embiaoe all space at a single instant of tune by a 
physical force emanating from some material body. 
We now see that this is wrong. A physical force pro¬ 
duced by any material body will spread in space with 
a finite velocity, and thus we lose our solid founda¬ 
tion when we speak of simultaneity aa something 
absolute. This is the real physical basis for the 
“relctivation,” so to speak, of time. 

The relativity of tune follows from the impossibility 
of combining (by means of a physical action) what is 


separate in space This principle could be the start¬ 
ing point of Einstein’s theory The path which Is 
pursued by pioneers of scientific discovery is often 
more complicated than that which we can follow when 
we know the goal at which we must arrive. Einstein’s 
path was more complicated than the one which I am 
indicating now—but let us continue on along this 
straightforward path I shall at the conclusion of 
my lecture come back to the more sinuous path which 
was followed by Einstein, a path that was obstructed 
by a lot of prejudices which had to be destroyed. 

There is uo reason whatever, therefore, for assum¬ 
ing that events, separate in space, can be unified in 
tune. There is no reason why the distance in time 
between two events taking place on different planets 
should be a perfectly definite quantity («.#, indepen¬ 
dent of the choice of the frame of reference supposed 
to be at rest) It may be just as indefinite as the 
distance between the points of space where these two 
planets were at the initial moment It may be per¬ 
fectly possible that the distance in time between two 
ovents taking place in Jupiter and Mars will appear 
different to an observer on the earth and one on an¬ 
other planet, if there were any such. 

We are left now, so to say, with no criterion for 
the comparison of the intervals of time between two 
events as they must be determined by observers con¬ 
nected with two different systems. I must again wan 
you against a prejudice. It is sometimes admitted 
that the Einstein theory changes our ideas of tune 
and space, tune particularly, in a very fundamental 
way Now, so far as we are considering events with 
reference to one particular frame (supposed to be at 
rest) relative to this room for instance or the earth, 
etc.—Einstein’s theory does not change anything 
about our notions of time and space. Einstein's 
theory refers to the comparison of space and tune in¬ 
tervals between given events as measured or deter¬ 
mined with reference to different coordinate systems, 
which are moving uniformly with respect to each 
other and in a straight line, either of which may be 
assumed to be at rest 

Now, how shall we correlate the determinations of 
the time interval between two definite events by two 
observers, which are connected with different systems, 
moving with respect to each otherf This question 
can be solved with the help of that very fundamental 
principle that is bringing us to the relativity of time, 
namely, the finite apeed of the propagation of physi¬ 
cal action. Here is a very delicate point which also 
gives rise to considerable confusion and Whkb We 
must carefully elucidate. 

Einstein’s ongmal (restricted) theory Is based cs 
the relativity of space so far as it depends fcpott the 

relativity of uniform reetthsear motion (As* mo ti o n 

>#■ 
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with * constant velocity). Now, if motion is relative, 
then velocity must be relative also * the velocity with 
which something is moving, with which, for instance, 
force is propagated. This velocity should therefore 
be a quantity, which depends upon the choice of the 
system of reference supposed to be at rest This 
seems perfectly natural. if motion is relative, velocity 
also is relative. We have just said on the other hand 
that physical actions are propagated through empty 
space with a definite velocity equal to that of light, 
% e, 187,000 miles per second This velocity being 
relative, , being definable only with respect to some 
frame of reference supposed to be at rest, must at 
the same tune be definite, «.*, independent of the 
choice of this system Now this looks like a contra¬ 
diction It seems to follow from the relativity of 
velocity that it also should be indefinite, ia., that its 
value should depend upon the choice of the “resting” 
frame of reference, and it seems impossible to make 
an exception in the case of any particular velocity, 
that of light, for example. 

If it were so, however, the propagation of light and 
of physical forces in general would be a physical phe¬ 
nomenon which would enable us to discriminate be¬ 
tween two systems of reference moving with respect 
to each other If light were propagated in a different 
way with respect to two such systems then we cer¬ 
tainly could say that the systems have different states 
of motion, t.e., different velocities with respect to 
“empty space ” That coordinate system with respect 
to which light is speeding with the same standard 
velocity 187,000 miles a second in all directions could 
be defined as being truly at rest and all the other sys¬ 
tems with respect to which the velocity of light would 
be different, say in different directions, could be de¬ 
fined as truly moving. But the notions “true” motion, 
“true” rest, "true” velocity mean that rest, motion 
and velocity can be defined in an absolute sense with 
respect to empty state as the fundamental frame of 
reference supposed to be at rest. This would mean 
that one moat give up the idea of relativity of motion 

But how can we give it up if space is actually void, 
if it does not contain anything f How can we speak 
of motion in an absolute sense T When Newton said 
space is absolute and at rest he did not seriously mean 
what he said, and we can not seriously mean to say 
that we can define the real or true velocity of a body 
with respect to empty space. 

If therefore them is a relativity of motion then all 
velocities must be relative including of course the 
wtfoeity of tight, which, however, must be absolute in 
the sense that it must be the same whatever the system 
of reference, supposed to be at rest, with respect to 
Wbiefc It is measured. Is it really a contradiction to 
satipne that the velocity is relative in the sense that it 
oa& he defined only with respect to a coordinate sys¬ 


tem which is arbitrarily supposed to be at rest and 
that at toe same time it is absolute in the sense that 
it is independent of the choice of this system? There 
is no contradiction between the two statements be¬ 
cause the words “relative” (m the former) and “ab¬ 
solute” (in the latter) are used in entirely different 
senses. I should prefer, in order to escape confusion, 
to use two different words in the two cases The term 
“relative” should be used with respect to velocity in 
the sense that velocity acquires a definite magnitude 
only with respect to some coordinate system which is 
assumed to be at rest the velocity of light is no ex¬ 
ception to this principle—it acquires a definite value 
only with respect to a system which is supposed to be 
at rest. As far, however, as any other velocity is 
concerned not only its definition but also its magni¬ 
tude depends upon the choice of the “resting” coor¬ 
dinate system Such velocities are therefore variable 
or indefinite The velocity of light, or more exactly 
the velocity of propagation of all physical actions, 
enjoys an exceptional position in the sense that being 
relative it is at the same time definite, invariable or as 
they usually say m mathematics “invariant” (which 
does not mean that it is absolute). The invariant 
character of the velocity of light was established ex¬ 
perimentally by Micholson, who tried without success 
to detect a difference in the velocity of propagation 
of light rays with respect to the earth (assumed to be 
moving in space) in different directions. Without by 
any means questioning the historic importance of 
Michelson’s experiments we can say at present that 
these experiments were actually useless. If physi¬ 
cists were not prejudiced by the idea of the ether, a 
material medium in which light vibrations were sup¬ 
posed to be propagated, they would have come to the 
fundamental ideas of the theory without any experi¬ 
ments on the propagation of light relatively to the 
earth For we know now, after the ether theory has 
been done away with, that if it turned out that light 
were propagated with different velocities in different 
directions with respect to the earth then there would 
be a meaning in talking about the absolute velocity 
of the earth with respect to empty space, but we have 
too much confidence in our intelligence to assume that 
such a notion has any physical meaning 
Let us now see what ore the consequences of the 
two principles, that every velocity is relative, and 
that the velocity of light being relative is invariant 
(while all the other velocities do depend upon the 
choice of the coordinate system) Let us consider, 
for example, the propagation of a radio signal from 
one ship to another ship, the first one being anchored 
and the second moving with respect to it. Let us sup¬ 
pose that the anchored ship is sending a radio signal 
to the moving ship. What is the distance traveled 
by the signal and the time which it used to travel this 
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distanoef The distance between the point of space 
from which the radio signal issued and the point of 
space where it arrived will depend upon the choice of 
the frame of reference which is supposed to be at 
rest If this frame is connected with the anchored 
ship, then the point of arrival will be that point of 
space where the other ship is located at the moment 
of arrival, this point being displaced with respect to 
its position at the moment when the signal was 
emitted by the first ship by the distance the Becond 
ship is supposed to move while the signal is speeding 
towards it. If, on the other hand, the frame of refer¬ 
ence is connected with the second ship, which is thus 
supposed to be at rest, while the anchored Bhip 
moves with the earth in the opposite direction, then 
the point of issuance will be that point of space where 
the anchored ship was at the moment of sending the 
signal, and the point of arrival can be identified with 
that point of space where the second ship was situ¬ 
ated at the same moment, since it is assumed that it 
remains at rest Thus the distance traveled by the 
radio signal must be different from the points of view 
of the first and of the second ship 
Now what about the time t Will the time elapsed 
between the sending of the signal and the receiving 
also depend upon the choice of the frame of refer¬ 
ence supposed to be at rcstt Not according to the 
old theorj, which says that this time is a perfectly 
definite thing and that it must be the same for any 
reference system This would imply that the velocity 
of propagation of the radio signal is indefinite—that 
it should depend upon the choice of the coordinate 
system supposed to be at rest 
Now we can say that this is not true The velocity 
of light or radio waves must be the same with respect 
to any frame of reference Since, on the other hand, 
the distance must be different for frames of reference 
moving with respect to each other we are forced to 
the conclusion that the interval of time between two 
definite events, between emission and receipt of radio 
signals in our example will be also different Wo are 
thus forced to abandon the old dogma of the absolute¬ 
ness and invariance of tune It would be considered 
as a big sacrifice if we persisted in thinking that we 
could define time m an absolute manner for the whole 
of space, that we could grasp the whole of space at a 
definite instant of time by means of some instantly 
transmitted physical action. Now we know that this 
was a wrong pretense, that what is separate in space 
ean not be united in time, and there is therefore no 
obstacle whatever to giving up the idea that “dura¬ 
tion,” the tune interval between two events, must be 
the same as estimated by two different observers mov¬ 
ing with respect to each other We shall willingly 
give it up, but how shall we get the correlation be¬ 
tween the different times as determined by different 


observers t Now it con be easily seen that it is just 
this invariance of the velocity of light, for the sake 
of which the absoluteness of tune has to be sacrificed, 
which enables one to establish the above correlation, 
* e, to compare the measurements of time by different 
observers. We can say that the intervals of time be¬ 
tween two definite events—the issuance of the radio 
signal by the first ship, and its reception by the sec¬ 
ond as determined with respect to two different 
frames of reference—must stand in the same ratio as 
the corresponding distances, so that the ratio of the 
distance to the time, equal to the velocity of light, 
should be the same m both cases 
If we did not have this principle of the lnvanancy 
of the velocity of light we would have absolutely no 
way of comparing the determinations of time by dif¬ 
ferent observers It is only this principle that allows 
us to compare the estimations of time. An important 
point that should be mentioned here is that the theory 
of relativity allows the invariance of one velocity 
only (that of light) It would be impossible to build 
up a consistent theory of time and space if we had to 
insure the invariance of two or more different veloci¬ 
ties Thus Einstein's relativity theory is based on the 
unique character of the velocity of light 

The preceding results can be illustrated in a graph¬ 
ical way which I think will help one to understand 
them. We physicists are used to represent motion 
graphically I hope all are acquainted with the prin¬ 
ciple of this representation We draw two (usually) 
perpendicular axes OX and OY Let distances be 
represented along the first and times along the sec¬ 
ond A point P on this diagram represents an event 



whose place is given by its distance along X and 
whose time is indicated by its distance along Y The 
projections of the line PQ where the points P and Q 
represent two definite events represent the space and 
tune distance between these events A succession of 
points, i.s, a line, represents motion Straight line 
corresponds to uniform motion (taking place in a 
definite direction) A vertical line represents motion 
with aero velocity, t e, motion “in time” (without any 
change of position). So we can say a vertical line 
represents rest while an inclined line represents mo* 
tion, the angle of inclination being a measure of the 
velocity of this motion 

Relativity of motion on this diagram ean be inter* 
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preted as relativity of direction of inclination We 
can just as well assume that the line OY is vertical, 
thus representing rest, while the line OY' is lnchued 
and thus represents a point m motion, or that OY' is 
vertical and OY inclined and representing motion in 
the opposite direction At the present time, m the 
twentieth century, it is very easy to realize this rela¬ 
tivity oi direction and of vertical direction in particu¬ 
lar The vertical direction is not the same for differ¬ 
ent points of the earth's surface, for New Yorkers or 
inhabitants of Paris It is not a definite direction m 
space, as we imagined it to be m our childhood, it is 
a quite indefinite direction, so we can take any direc¬ 
tion as \crtical Therefore the notion of inclination 
will also be relative It depends upon what we take 
as vertical, and this relativity of inclination repre 
eents the relativity of motion or of velocity 
Now, let us take these two points, representing two 
events, P and Q As has been mentioned above, the 
distance between the places of these two events and 
the distance between the times of these two events 
will be measured by the projections of the line PQ on 
the coordinate axis They will thus be equal to PC 
and CQ, respectively, with respect to the coordinate 
system XOY (OY being the axis of time, te, the 
“vertical" line representing rest) 

Let us now take another system of coordinates 
X'OY', with the time or “rest" axis represented by 
the “inclined" line OY'. The projections of PQ on 
this new axis will be represented by PC' and C'Q 
they will be different from PC and CQ and will thus 
represent a different distance in space nnd a different 



interval of time. So far as distance in space is con¬ 
cerned, this is a perfectly natural thing we are al¬ 
ready prepared to admit m the Newtonian theory It 
is the difference in the estimation of time, as mea¬ 
sured by CQ and C'Q, that constitutes a result which 
is characteristic of the new relativity theory 
But is there anything that remains invariant that 
does not change here as we pass from one set of coor¬ 
dinates to another that has the same value for both 
setat This is the “space-time distance” PQ It re¬ 
mains the same, whether we measure it in one set of 
coordinates or the other. We thus see that while the 
theory of relativity destroys the absolute character of 


notions which we thought absolute, it introduces in¬ 
stead new notions which are absolute, which do not 
depend upon the choice of the coordinate system 
which is supposed to bo at rest 

I must now say a few words about the measure¬ 
ment of space distance between events assumed to be 
simultaneous, for instance, the length of a rod, mov¬ 
ing parallel to its length It is stated in popular 
presentations of relativity that such a rod should suf¬ 
fer a longitudinal contraction Why should a thing 
contract when it is moving and how can one speak of 
a definite contraction if motion is relative f As a 
matter of fact, it docs not contract at all This belief 
in a contraction is a prejudice and misunderstanding 
We must clearly understand what we mean when we 
talk about the length of a moving body This length, 
e g y the length of the rod, is defined as the distance 
between that point of space at which one end of the 
rod was at a definite instant and that point of space 
where the other end of the rod was at the same in¬ 
stant It is the distance between two different points 
in space with which the ends were supposed to coin¬ 
cide at the Borne instant that is to be regarded as the 
length of the rod 

Now what docs “the samo instant” meant That is 
not a perfectly definite notion What seems simul¬ 
taneous in one frame of reference (supposed to be at 
rest) will not be simultaneous in another The dis¬ 
tance between two points of space where the ends of 
the rod were “at tho same time” will be different, de¬ 
pending upon the choice of the coordinate system If 
this distance turns out to be smaller in a frame of 
reference with respect to which the rod is moving 
than in a frame of reference with respect to which it 
is at rest, it does not mean a real contraction, but a 
perfectly natural variability of length, depending 
upon the relative character of the definition of simul¬ 
taneity 

I can illustrate this by the following example Sup¬ 
pose we want to measure the height of a tower You 
could define this height by saying that it is oqual to 
the distance from the bottom of the tower to the top. 
Now is this definition correct f It is certainly correct 
from our Minneapolis point of view, but let us be 
more broad-minded and let us give ourselves the point 
of view, say, of the New Yorker We don't have to 
go to New York and look through a telescope at the 
tower, but we have simply to replace the Minneapolis 
vertical by the New York vertical What will be the 
height thent It will not then be the distance from 
top to bottom—it will be the projection of this dis¬ 
tance on the New York vertical line (which seems an 
inclined one from our point of view). So you see in 
Minneapolis the building has only a height, but with 
respect to New York it has a height whieb is smaller 
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and also & length which is equal to its projection on 
the horizontal plane at New York. Let ns now cross 
the Atlantic and go to Moscow, say Then the Mos¬ 
cow vertical will be parallel to the Minneapolis hori¬ 
zontal and the Moscow horizontal to the Minneapolis 
vertical Thus from the Moscow point o£ view the 
building does not have any height at all, but only 
length. There is no mysticism about it, there is no 
tnck to it, it is simply the result of the definition of 
height Suppose a telegraph pole just fell to the 
earth What would its height bel The distance from 
one end to the other would be the height when the 
pole was standing vertically, it will be the length 
when it is lying on the ground Exactly the same can 
be said about the estimation of distance m time and 
distance in space The former or “duration” can be 
compared to height, while the latter to length Both 
are projective quantities they depend upon the 
choice of the coordinate system, which is supposed 
to be at rest, t e, on the definition of rest. In spite 
of the relativity of height and length and the possi¬ 
bility of assigning to the same building various 
heights, that height which can be identified with the 
distance from top to bottom and which corresponds 
to such a choice of coordinates with respect to which 
the building will be vertical and will have a length 
zero—that height, I say, will be justly considered if 
not the “true” one at least as the moat “natural ” 

The same can be said about definition of distance 
in time as well as of the distance m space If you 
have two different events, then usually you can do 
either one of the two following things Either you 
can choose such a coordinate system that the two 
events will seem to take place at the same point of 
space (the corresponding points on the XOY diagram 
will lie on the same vertical) and, the whole space- 
tune distance will then reduce to the distance in time. 
This can be defined as the “true,” most convenient 
and the most natural definition of the interval of 
time in the same sense as the height of the building 
in Minneapolis is the most convenient or natural 
height 

Or you can select a coordinate system with respect 
to which the events will appear simultaneous but 
taking place in different points of space the distance 
between the latter can be defined as the most natural 
length of the line connecting the points of the two 
events (the ends of a rod, for example). 

Lack of tune does not permit my giving any fur¬ 
ther development of these considerations. I would 
like briefly to point out the chief importance of the 
relativity theory to physios. This importance does 
not consist only m this “relativation” of what we 
thought to be absolute Much more important is the 
other side of the theory, which is the establishment 
of new absolute things or invariable quantities and 


invariable relations between variable quantities be¬ 
cause physical laws must be invariable or “invariant” 
laws, true irrespective of the definition of rest, 
of the choice of the coordinate system with respect 
to which we are considering the various physical 
phenomena 

As a compass is to a sailor, so relativity is to 
physics. It docs not enable one by itself to make 
new discoveries, just as a compass can not be suffi¬ 
cient for the discovery of land. If, however, you 
have some idea about the direction in which the new 
land may lie, using the compass you may unerringly 
reach this land. So with the relativity theory if 
a physicist has good intuition, if he knows where he 
wants to get, then the theory of Felativity points the 
way He will not err if he follows the path shown 
by the relativity theory It is a most important 
method which has demonstrated its power m Ein¬ 
stein^ work on the theory of gravitation (which is 
connected with the general theory of relativity) and 
lately in the development of the new quantum theory. 

Beyond the “restricted” theory which refers to uni¬ 
form motion, I can say only a few words. The pos¬ 
sibility of generalizing the relativity theory for any 
type of motion and making relative not only veloci¬ 
ties but also accelerations and so on is, as I men¬ 
tioned at the beginning, due to the fact that forces 
of inertia connected with non-uniform motion can 
not be distinguished from forces of gravity. Sup¬ 
pose that a person is restricted to live all Ms life in 
an elevator which is moving up and down How will 
he register his observations and interpret them! 
When the elevator starts up you feel heavier and 
while its ascending motion is being retarded you feel 
an unusual lightness—as is also the case when the 
elevator is beginning to descend Its stopping is 
again accompanied by a sensation of increased 
weight This change of weight is usually described 
as apparent, due to the addition or subtraction from 
the “true” weight the force of inertia which is pro¬ 
portional to the acceleration or retardation. Now 
a prisoner convicted for life to remain in the elevator 
and not seeing anything outside the elevator will apt 
admit the idea that the elevator is moving up and 
down and will identify the apparent weight with the 
true one and assume that the force of gravity of the 
earth is being changed, that it acts sometimes with a 
larger, sometimes with a smaller force. 

This fusion of forces of gravity with those of in* 
ertia into one single whole is the fundamental idea 
of Einstein's theory of gravitation and the relativity 
of all motion as expressed by the general relativity 
theory. If we assume that motion is relative, titan 
we can consider that the elevator remains at sari 
and that it is the earth which hi moving njr and 
down. This is perfectly natural thoughi somewhat 
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unusual. We ere thinking always that it is the 
weaker and smaller object that mast move, the bigger 
remaining at rest It is neither fair not correct from 
the point of view of the relativity of motion Let 
us thus consider that the earth is swinging up and 
down, the elevator remaining at rest* the result is 
a change m the pull of gravity due to the earth’s 
motion The same thing can be said about a “hori¬ 
zontal” motion, such as that of a cor If a car moves 
very roughly, when starting or stopping you are 
thrown back and forth, you oan say, however, just 
as well that the car has remained at rest and it is 
the earth that swayed backward and forward, the 
gravity force of the moving earth being then directed 
not downwards, but along an inclined line 

Einstein’s theory of gravity amounted to formula¬ 
ting the law of gravity in such a way that it would 
include the forces of inertia and that it would be 
valid whatever the system of reference chosen (and 
supposed to be at rest) 

The gravitational theory of Einstein is not actu¬ 
ally an explanation of gravity, it is only a descrip¬ 
tion of gravity, but a more correct description than 
the theory of Newton. 

This theory of Einstein has aroused a great deal 
of misunderstanding I think people are especially 
struck by things they are unable to understand, and 
they think these "ununderst&ndable” things are the 
most important Einstein’s theory of gravity is, I 
think, associated in everybody’s mind with the idea 
of a “curved” space. 

Now what does Einstein mean when he talks about 
curved space f We must remember that he thinks 
in mathematical terms, and uses expressions which 
are misleading to the layman who does not under¬ 
stand the conventional meaning of these words 

Suppose you are on a ship and you drop a stone 
As viewed by you or any other person on board it 
falls vertically in a straight line. As viewed by some 
person on the shore, the stone wiU move in a curved 
line, namely, a parabola with vertical axis Now this 
does not mean that the space is curved. It means 
only that the notion of straightness or curvature is 
relative in its geometrical aspect. When Einstein 
talks of space he means actually not space alone but 
space time, and the curvature attributed to this space- 
time extension is simply the expression of the fact 
that there is a lade of uniformity of motion which 
is due to gravity and which can not be eliminated 
* choice of a coordinate system with rectilinear 
Mis. I eon not give you the details of that theory, 
hut cmly an idea of what is actually meant by curva- 
tore—jft is a kinematics!, not statistical or purely 
geometrical concept 

, t can not bfose without a few words about the re* 
t*WW |ffl6(tygatfaa of physical forces, which is the 


corner-stone of relativity, because I have based all 
my conclusions on this conception, which I not only 
did not prove but did not explain. 

It seems a difficult thing to imagine that forces 
should be propagated to one body from another 
through empty space, even if instantly* still more 
difficult that they are propagated with finite speed, 
and many people think it is impossible to imagine 
this and that one must therefore otherwise interpret 
the facts 

The propagation of light with finite velocity was 
explained 300 years ago by Huyghens in assuming 
that space was filled with an elastic medium called 
the luminiferous ether—a very beautiful name and 
a very helpful idea for the development of physics 
It is queer, but it is a fact that the main merit of 
the ether theory has been in helping to achieve a uni¬ 
fication of physical phenomena In the nineteenth 
century Faraday, while studying experimentally elec¬ 
tromagnetic phenomena, was biased by the idea that 
electric and magnetic forces can not be propagated 
through empty space but only through a material 
medium, and since it was unreasonable to fill space 
with another medium, when it was already supposed 
to be filled with ether it turned out that the ether 
must transmit not only light vibrations but also 
electric and magnetic forces This meant obviously, 
on the one hand, that light was itself an electro¬ 
magnetic phenomena and, on the other, that electno 
and magnetic forces must be propagated with a finite 
velocity equal to that of light This result remained 
m the later development of physics, although the 
idea or rather the picture of the ether underlying it 
was destroyed The theory of the ether had to be 
abandoned because it led to lots of difficulties There 
*aa however a time—in the second half of the nine¬ 
teenth century—when physicists thought ether the 
only thing that really existed, and that matter and all 
other things were simply manifestations of the motion 
of tho ether Lord Kelvin, for instance, set forth a 
theory according to which atoms were just little vor¬ 
tices in the ether The noted German physioist Drude 
published in the year 1890 a book on electromagnetic 
theory which was entitled “The Physics of the Ether.” 

I should like to write down a translation of a part 
of an old ode 

O, thou infinite in space 

And eternal in time 

Whom nobody could comprehend. 

Who fills everything, builds up everything, con¬ 
stitutes everything, 

Whom we call-—God, 

This ode was written by a Busman poet, Desjavin, 120 
years ago and was dedicated to God. 

Ton see, however, that this definition of God folly 
applies to the ether, and the ether actually was the 
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god of physicists of the nineteenth century This 
analogy between Qod and other as a logical concept is 
very deep indeed The development of the ether 
theory followed precisely the same lines as the devel¬ 
opment of the idea of divinity In primitive physics 
ordinary crude substances forming “ponderable 
bodies” were distinguished from certain divine bodies, 
imponderable substances like the caloric, electric and 
magnetic fluids and Anally the ether, which were re¬ 
sponsible for all the other properties outside gravity, 
just as in primitive religion the ordinary mortal beings 
were opposed to divine or immortal beings Then in 
physics we had a gradual fusion of various divine 
imponderable substances to one divine substance, 
which was the ether, just as m religion we had a 
fusion of small deities into one big deity, whose prop¬ 
erties are defined m the above ode In physics the 
process did not stop here but continued (as by the 
way it is being continued in religion) It did not 
stop with the electron theory of Lorentz, where the 
ether was actually stripped of all its physical proper¬ 
ties and reduced to the role of Newton’s “absolute 
space remaining at rest ” This idea of the ether cor¬ 
responds to the idea of the perfectly neutral Qod m 
modern “deistic” religions 
Finally Einstein threw the ether overboard, and 
through this “atheistic” act opened the way to the dis¬ 
covery of his relativity theory In his revolutionary 
step Einstein was helped very much by Michelson’s 
experiment In trying to measure the velocity with 
which light was propagated with respect to the ether, 
which was supposed to fill all space and which m 
Lorentz’s theory was supposed to be at rest, Michelson 
found that this velocity remains the same in all direc¬ 
tions, irrespective of the alleged motion of the earth 
through the ether, and this result was the starting- 
point of Einstein’s researches that led to getting 
physics freed from the ether 


We must not be overthankful to the ether, and keep 
it in spite of the fact that it is no longer useful. It 
is rather a nuisance, for it interfered with the devel¬ 
opment of the true theory Those who were used to 
think of physical phenomena in terms of the ether 
theory, * e , of the theory that physical actions were 
propagated through ether, were confronted with ex¬ 
tremely difficult problems which could not be solved 
From the point of view of the ether theory, astro¬ 
nomical phenomena pointed to the fact that the earth 
was moving with respect to the ether while terrestrial 
experiments pointed to the opposite fact that the ether 
was dragged along by the earth and physicists were 
at a loss how to reconcile this contradiction This 
problem was, however, a purely fictitious one, like 
many problems discussed by medieval scholars, for 
instance, those referring to the properties and be¬ 
havior of the devil Some said the devil had a tail, 
others that he did not Then there was the issue 
if he Imd a tail he must show it, whereas according 
to the protagonists of the anti-tail theory it has never 
been seen But the representatives of the other point 
of view retorted that the devil concealed his tail so 
well that it could not be seen Exactly in the same 
way argued the protagonists of the ether 

If Michelson failed to discover motion of the earth 
through the ether, *e, the drift of the ether with 
respect to the earth, then said these people, this 
meant that the ether produced such a longitudinal 
contraction in the earth and all the terrestrial bodies 
that its drift could not bo observed 
Einstein was the first to recognise that all these 
difficulties were fictitious, because the ether, like the 
devil, was not a real object but & product of human 
imagination which was helpful for some tune in the 
development of physios but detrimental for further 
progress of science, and he accordingly threw it over¬ 
board 


PHYSIOLOGICAL TIME 

By Or ALEXIS CARREL 

ROCKEFELLER INSTITUTE TOM MEDICAL RESEARCH, NEW YORK 


Physical time, which is measured by a clock, ob¬ 
viously differs from the time which we live Time 
is os much a constituent of ourselves as space. Body 
and consciousness are a history Existence is iden¬ 
tical with duration This inherent time can not be 
reduced to psychological time, which consists of the 
succession of our states of consciousness as consecu¬ 
tive instants. According to the Bergsonmn view, 
these states of consciousness are only instantaneous 
pictures which stand out against a continuously 
streaming background. But our duration is certainly 


much more than the flux of our inner life It com¬ 
prehends the whole organism. Mind and body are 
two aspects of a single thing We are composed of 
structural and functional, as well as of psychological 
changes The time which we live includes both physi¬ 
ological and psychological times. It is measured in 
hours, days and years, and assumed to flow evenly, 
inexorably and at the rate of solar tune. Such a sup¬ 
position is convenient, but its truth should be ques¬ 
tioned Even at a superficial glance, physiological 
time does not seem to pass at a constant rate through 
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the frame of physical time It is a matter of com¬ 
mon knowledge that real age differs from chronolog¬ 
ical age The value of a year is not identical for 
short-lived and long-lived animals. Moreover, within 
a single individual such value seems to vary Time is 
said to flow more quickly in old age than in youth 
Our duration, then, appears to be independent of 
physical tune It differs from that measured by a 
clock, because its substratum is physiological and not 
physical If the motion of the sidereal bodies and of 
the clocks of the earth were simultaneously retarded 
or accelerated, physiological time would not vary 
Eacli human being constitutes a relatively indepen¬ 
dent world m a state of continuous transformation 
It is the rate of this transformation which can be as¬ 
sumed to characterize our specific duration 

The living organism undergoes two classes of 
changes rhythmical and reversible, or progressive 
and irreversible These changes are as indispensable 
a part of the body as the tissues and organs de¬ 
scribed by the anatomists Anatomy, to use a defini¬ 
tion of Woodger, studies the organism in timeless 
space Such a study is imposed by methodological 
necessity Its object is not the concrete body, but 
only an artefact An organism deprived of duration 
is just as unthinkable as if deprived of spatial exten¬ 
sion Dead organs and histological sections are noth¬ 
ing but useful abstractions The body really consists 
of a flux of structural and functional processes, 
that is, of an uninterrupted modification of tissues, 
humors and consciousness Such is physiological 
duration The process of aging starts simultaneously 
with embryonic life It is expressed by irreversible 
changes progressing during the entire spun of our 
existence. The decrease m the rate of growth during 
infancy and youth, the occurrence of puberty and 
menopause, the lowering of basal metabolism and 
the modifications of the skm and hair, etc, appear as 
the stamp of time on the organism Most of these 
phenomena either occupy a relatively short period of 
our duration or are not susceptible of sufficiently pre¬ 
cise measurement Fortunately, other physiological 
and chemical processes taking place in tissues or in 
blood plasma have been found to be measurable dur¬ 
ing a considerable part of the life span. When small 
fragments of tissue are removed from an animal and 
placed m a medium practically deprived of nutrient 
substances, they manifest some activity and for a few 
days increase m size. The length of the period of 
growth and the velocity of the process can easily be 
ascertained They express the residual growth energy 
of the tissues In an embryo, this residual energy is 
greater than in a new-born animal. It continues to 
decrease during youth But the aging of the or¬ 
ganism can not be traced during the whole life by this 


method because the differences in the growth energy 
of the tissues of adult and old animals are too small 
to be accurately detected Moreover, each type of 
tiBsue appears to record time in its own way. A 
more definite effect of time on living structures is ob¬ 
served when one studies the variations of the rate of 
healing of a wound in function of the age of the 
patient. As is well known, the progress of the ci¬ 
catrization of a wound kept in a sterile condition can 
be calculated by du Nouy’s equation This equation 
contains a constant which depends on the size of the 
wound and on age After the size of a wound and 
the constant of cicatrization have been experimentally 
determined, the age of the patient is easily fouud A 
table established by du Nouy shows the corresponding 
ago for a given size of the wound and a given index 
of cicatrization The human beings used as standards 
belonged to the same race, were in excellent health 
and lived under identical conditions Thus, it became 
possible to ascertain whether an individual is older or 
younger than his age This method has given us, for 
the first tune, a means of measuring the passing of 
physiological time Unfortunately, it is not practical 
because it requires the presence of a wound More¬ 
over, during middle and old age, the differences in the 
rate of cicatrization become too small to be accurately 
recorded 

These changes in the growth energy of tissues in 
function of age are obviously related to simultaneous 
changes of the humors The tissues and organs of 
the body and the interstitial fluids and blood plasma 
in which they are immersed constitute a relatively 
closed world No part of it can undergo any modifi¬ 
cation without affecting the other parts While the 
growth energy and the regenerating capacity of tis¬ 
sues decrease, the functional state and the chemical 
composition of blood plasma show parallel variations 
These variations are irreversible, progress during the 
entire life and are measurable Blood serum has been 
found to possess the property of restraining, under 
certain conditions, the growth of pure cultures of 
fibroblasts The ratio of the area of a colony living 
in serum to that of & similar colony living m saline 
solution is called the growth index of the serum. The 
smaller the index, the greater the inhibiting effect of 
serum The serum of a dog a few days old has no 
inhibiting effect. Its growth index is equal to unity 
Soon, it begins to restrain cell multiplication. The 
growth index decreases very rapidly during the first 
months of life, more Blowly during youth and gener¬ 
ally reaches a very small value during maturity. In 
old age, the variations from year to year are hardly 
measurable Although sueh procedure is only roughly 
approximate, it has brought to light an important 
phenomenon: the existence of an irreversible change 
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in blood plasma which develops from the beginning 
to the end of life. It has also rendered possible the 
expression of duration in units of physiological time, 
and the measurement of the rate of aging of a given 
animal during practically its whole existence Should 
an attempt be made to rejuvenate euch an animal, the 
result of the treatment could be ascertained by the 
value of the growth index 

The inhibiting effect of serum on cell multiplication 
is due to the presence of proteins and of lipoids The 
scrum proteins of a new-born animal do not restrain 
the growth of colonies of fibroblasts But their con¬ 
centration increases as age advances and their nature 
becomes modified They rapidly acquire their growth- 
restraining power But it is chiefly to lipoids that 
the inhibiting property of serum must be attributed 
These substances increase in quantity and change w 
quality during life In old age, they are responsible 
for the toxic effect on tissue cells which serum mani¬ 
fests m vttro These alterations in the chemical com¬ 
position of blood plasma can be considered as causing 
not only the decrease m the value of the growth index, 
but probably also that of the index of cicatrization 
in du Nouy’s formula 

It is a striking fact that both the index of cicatri¬ 
zation and the growth index of blood serum undergo 
at the beginning of life a rapid decrease which later 
becomes slower The curves representing these in¬ 
dexes slope downward very sharply during youth At 
the end of adult life, they are almost horizontal 
Therefore, old age may extend over a very long pe¬ 
riod, when premature senility of some essential organ 
does not occur. Evidently, the physiological proc¬ 
esses responsible for the phenomenon of aging do not 
advance at an even rate during the whole life. They 
ore far more rapid in infancy than m senescence 

Such processes are the substratum of duration. 
Their characteristics are those of a Btream of or¬ 
ganic states which ceaselessly blend with one an¬ 
other in the same manner as the states of conscious¬ 
ness constitute our psychological duration. Physio¬ 
logical time is part of the body, while physical 
time is foreign to it The present of a living or¬ 
ganism does not pass into nothingness. It never 
ceases to be, because it remains m the memory and is 
entered in the tissues. Bergson has clearly shown 
how the past persists in the present The body is ob¬ 
viously made up of the past While the present glides 
into the past, it seems to assume a spatial form. Dur¬ 
ing development, an animal extends simultaneously 
in time and in space Temporal extension is abso¬ 
lutely indispensable to spatial extension Growth 1 b 
unthinkable except along one temporal and three spa¬ 
tial axes. In this manner, time is given a spatial rep¬ 
resentation and considered as a fourth dimension. 


But such a convenient assumption is probably not ad» 
curate. In fact, each spatial dimension also contains 
temporal dements. At every point of the living 
things created in space by time, space and tune an in¬ 
dissolubly united. Biologists should have conceived 
long before Einstein and Minkowsky that space and 
tune are not separate entities but constituent dements 
of a four-dimensional continuum. However, while 
the organism is evidently located in space tune, con¬ 
sciousness can not be completely described within 
these particular four dimensions. 

Physical time flows at a uniform rate. When re¬ 
ferred to it, physiological tune differs in value from 
individual to individual, and also from one period to 
another of the life of a single individual. A unit of 
physical time may contain larger or smaller amounts 
of physiological time It is far richer m organic and 
neurological events during infancy and youth than 
during adult and old age Our duration does not flow 
at an even rate. 

The passage of physical time is inexorable and 
irreversible. No one can think of controlling it 
Physiological time also moves irresistibly But, 
owing to the nature of its substratum, it possesses 
the relative imprecision and variability which char¬ 
acterize biological processes. In recording tune, the 
living organism is far less accurate than an astro¬ 
nomical dock. The rate of its duration may fluctu¬ 
ate. If pathogenic factors happen to modify some of 
the organs and alter the chemical composition and the 
physical conditions of the humors, aging becomes ao* 
celerated. Physiological tune has been found to be 
not quite inexorable. In lower organisms, its rate can 
be artificially modified. By drying a rotifer, one may 
temporarily stop the stream of its duration. On the 
contrary, when Loeb increased the temperature of the 
environment of Droaophtla melanogaater, these flies 
aged more rapidly. As the organism of the warm¬ 
blooded animals is comparatively independent of the 
outside world, an artificial modification of the proa 
esses on which aging depends is a difficult undertak¬ 
ing. However, it would certainly be possible to dis¬ 
cover what physiological and psychological disciplines 
should be offered to human beings in order to increase 
the span of their life. On the contrary, the problem 
of rejuvenation, if ibis word is taken with its full 
significance, appears to be insoluble. Hie reversion 
of physiological time would require a method capable 
of replacing tissues and humors in the structural and 
functional state of an earlier life period. Such a 
method has still to bo discovered. It goes without 
saying that no senescent organism has ever been re¬ 
juvenated by the procedural of Steinaab and Vurq* 
naff. So far, the process of aging renmiim irr eve iriblA 
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Physiological duration depends entirely on the 
presence is the universe of organised living matter 
It appears as soon as a portion of space containing 
metabolising things becomes relatively isolated from 
the surrounding world. At all levels of organization, 
in the body of a minute cell as well as in that of an 
elephant, the cause of duration seems to consist of the 
modification of their medium produced by living 
structures, and of the secondary changes undergone 
by these structures under the influence of the modi¬ 
fied medium. Time is recorded by a cell community 
only when the metabolic products are allowed to re¬ 
main around the tissue The simplest artificial sys¬ 
tem which shows the phenomenon of aging consists of 
a colony of tissue or blood cells living m a medium 
limited in quantity. In such a system, the medium is 
progressively altered by the products of cell activity 
and, m its turn, reacts on the cells. Then aging and 
death take place The rate of aging of a given col¬ 
ony depends on its size and metabolic activity, and on 
the volume and composition of the medium. The fate 
of a tissue differs profoundly according to whether it 
lives m a small drop of plasma in the limited atmos¬ 
phere of a hollow slide, or in a flask containing a 
large quantity of plasma and gases It is the ac- 
cnmulahon of metabolites in the medium which deter¬ 
mines the duration of the system cells-environment 
If these metabolites are removed at short intervals 
and the composition of the medium is kept constant, 
the cell colonies remain indefinitely in a some state of 
activity. They do not record time qualitatively. In 
fact, they are immortal. In the simple systems which 
we have so far considered, the existence of the proc¬ 
ess of aging must be attributed to the capacity of the 
environment to be permanently altered by tissue 
metabolism. 

The relations of the tissues and organs to their en¬ 
vironment are infinitely more complex w the higher 
animals than in these artificial systems. Although 
lymph and blood plasma whioh constitute the milieu 
wtfnHPj to use an expression of Claude Bernard, 
are continuously modified by metabolic products, they 
maintain a nearly constant composition, owing to 
the work of the lunge, kidneys, liver, intestines, etc 
However, to spite of each an elaborate regulatory 
mechanism, slow changes, as stated above, take place 
to. the composition of plasma, and, under the influence 
of these changes, the tissues themselves become modi¬ 
fied. Such phenomena are bound to a certain con¬ 
stitution of the organism. The fact of duration nec¬ 


essarily depends on the nature and mode of associa¬ 
tion of the metabolizing elements of the body and of 
the mtUeu mtirteur 

We may conclude that physiological tune is a suc¬ 
cession of irreversible changes of the system oells- 
medium; that it can be measured by the rate of these 
changes and expressed in special units, and that the 
fundamental constituents of duration are structural 
and physiological processes bound to a certain type 
of organization, and specific of each species, of each 
individual and of the age of each individual As 
living organisms ore immersed in the physical uni¬ 
verse, their duration must either be placed in the 
frame of physical time or be used as a frame for 
physical time In fact, physical time is referred to 
physiological duration. Then, an important phe¬ 
nomenon takes pLaee physical time loses its con¬ 
stant value. It extends during infancy, and con¬ 
tracts during old age. Let us suppose two trains 
starting with the same speed and running on parallel 
tracks. The first train represents physical time and 
moves at a constant speed The second tram, on 
which we travel, represents physiological time and 
moves at a decreasing speed. At the beginning, the 
first tram remains immobile, because we run as fast 
as it does. Later, os we advance less rapidly, its 
speed increases Finally, when m maturity and old 
age we slow down, the train symbolizing physical 
time acquires great velocity and files away In the 
same manner, one year is far longer for a child than 
for his parents. Young and old people, although 
spatially united, live in separate universes where the 
value of physical time profoundly differs It does not 
appear that educators and psychologists have aa yet 
realized the importance of the unequal temporal value 
of the successive periods of life. Although these 
inequalities are clearly shown only by the measure¬ 
ment of physiological duration, it is certain that they 
are also a datum of consciousness During youth, 
one year seems to be very long, and in old age, very 
short. Both psychological and physiological tunes 
flow in the same direction. But their reciprocal rela¬ 
tions remain aa mysterious as those of consciousness 
and cerebrum. Physiological time has the advantage 
over psychological time of being measurable Hence^ 
a more complete knowledge of its nature can easily 
be acquired. Such a knowledge ia indispensable to a 
real understanding of the constitution of the body, 
which is composed not only of organs, bones, lymph 
and blood, but also of duration. 


OBITUARY 

MBlIOXXALB plated at the Johns Hopkins Hospital, on November 

of the A m erican Medical Asso ci a tio n 6, giving the institution a capacity of about 1,000 
reports that a medical and raxgieal building was com- beds. Half of fee building, the Oder Clinic, was com- 
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pleted and occupied m January, the other half is the 
Halsted Clinic These clinics are memorials to the 
late Dr William S Halsted, first professor of sur¬ 
gery, and the late Sir William Osier, first professor of 
medicine, at the Johns Hopkins University School of 
Medicine The addition, which provides about 300 
beds, will house only ward patients The building 
cost $1,740,000, provided by a gift of $500,000 from 
the General Education Board and an appropriation 
from an anonymous gift of $3,000,000 

To honor the memory of a late leader in the field of 
x-ray work xn medicine, a bronze plaque in bas-relief 
of Dr Preston M Hickey, tor many >ears director of 
the department of roentgenology at the University of 
Michigan Hospital, will be presented to the university 
by the American Roentgen Itay Society The plaque 
is the work ot Mr Heinz Peter and the presentation 
will be made by Dr Leopold Jaches, ot New York 
City, president of the society 

An oil portrait, painted by William Wirtz, of the 
late Dean Edward Vernon Howell, of the School of 
Pharmacy of the Unnersity of North Carolina, haft 
been given to the school by Mr J Edward Murray, 
vice-president of the Emerson Drug Company of 
Baltimore 

A portrait of the late Edward Mallinckrodt was 
recently unveiled at the Mallinckrodt Institute of 
Radiology at St Louis Mr Charles Nagel and Dr 
Evarts Graham were the principal speakers 

A marble bust of Thomas Alva Edison, presented 
by the principal associations of electrical engineers in 
the United Stales, has been placed in the Ilall of Elec¬ 
trical Engineering in the German Museum (Deutsches 
Museum) in Munich, next to a bust of Werner von 
Siemens Edison was a member of the committee of 
the museum Edison exhibits at the museum include 
pictures and blue prints, original models and exact 
reproductions covering many of Edison's inventions 
in the sphere of electricity, as well os several exhibits 
m connection with some of the other fields of physical 
science in which he worked 

According to the Journal of the American Medical 
Association the British Medical Association has 
opened a fund to establish a memorial to its founder, 
Sir Charles Hostings, in celebration of its centenary, 
which occurs m 1932 A stained glass window in his 
honor will be placed in the cathedral at Worcester, 
the city with which Hastings was most closely identi¬ 


fied, a tablet will be placed on the house m Worcester 
where he practiced, and his grave in the Aatwood 
Cemetery in that city will be restored and oared for. 
Any balance remaining after these objects have been 
attained will be turned over to the Sir Charles Hast¬ 
ings Fund, the income of which is distributed for the 
benefit of members of the medical profession and 
thmr dependents according to the discretion of its 
trustees The opening ceremony of the centenary 
meeting of the association will be a pilgrimage to 
Worcester, July 24, 1932, when the memorial window 
and plaque will be unveiled 

According to Nature the Polish Physical Society, 
the Polish Chemical Society, and the Society of Polish 
Electrical Engineers, with the support and assistance 
of the Polish Academy of Sciences, Cracow, the Polish 
Academy of Technology, the scientific societies of 
Warsaw and Lwow, and various other Polish scien¬ 
tific institutions, arranged for a celebration of the 
Faraday centenary, on November 6, at Warsaw, in the 
large hall of the Technical High School The presi¬ 
dent of the Polish Republic, Professor Moscicki, and 
three members of the government were present, the 
British Embassy was also represented After a short 
introductory speech, made by Professor St Piefi- 
kowski, Dr Ladislas Natanson, professor of natural 
philosophy in the Jagelloman University, Cracow, de¬ 
livered a lecture on the “Life and Discoveries of 
Michael Faraday ” Addresses were also delivered by 
Professor W Swietoslawski, of the Warsaw Technical 
High School, who discussed and explained Faraday’s 
chemical and electrochemical researches, and Mr T 
Czaplicki, who chose for his subject, “Faraday and 
the Modem Science of Applied Electricity.” The 
proceedings concluded with an exhibition of pictures 
connected with Faraday’s life and work. 

RECENT DEATHS 

Dr Clarence L E Moore, professor of mathe¬ 
matics at the Massachusetts Institute of Technology, 
died on December 5, at the age of fifty-five years 

Professor George Herbert Lam bon, Jr, dean of 
the division of Arts and Sciences m Connecticut 
Agricultural College, at Storra, died suddenly on 
December 4 

Professor Carveth Read, professor emeritus of 
philosophy and comparative psychology at the Uni¬ 
versity of London, died on December 8 at the age 
of eighty-three years 


SCIENTIFIC EVENTS 

THE WELLCOME RESEARCH INSTITUTION stone of the new buildings for the Wellcome Research 
Lord Motnihan, president of the British Royal Institution which ore to occupy the frontage yn 
College of Surgeons, on November 26 laid the eomer- Euston Road immediately north of University College. 
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Accordmg to the London Times the new buildings, 
which are already more than half-way to completion, 
cover the greater part of a block bounded on the east 
by Gordon Street and on the south by Gower Place, 
and adjoin the headquarters of the National Union of 
Railwaymen Part of the site available was occupied 
until the present year by the Wellcome Museum of 
Medical Science and the Wellcome Bureau of Scien¬ 
tific Research, which were established before the war 
and enlarged and reopened in 1926 The building 
then existing has been pulled down, and the bodies 
concerned transferred to other quarters until the new 
research institution building is completed this spring, 
when they will be extended over the old site 

It is intended to maintain the Wellcome Museum of 
Medical Science, with its special exhibits covering 
tropical medicine and hygiene, upon the ground iloor 
of tho new building, with administrative offices, stoie- 
rooms and lecture-rooms on the basement floors Uni¬ 
versity classes have made constant use of the old mu¬ 
seum, together with many general practitioners and 
consultants, and the extension has been made prin¬ 
cipally to enable the teaching facilities of tho mu¬ 
seum and the Wellcome Bureau of Scientific Research, 
which it serves, to be extended The floors above the 
third story will be utilized principally for labora¬ 
tories, and it is expected that the accommodation 
offered hitherto by twelve laboratories to students of 
medical zoology, parasitology, bacteriology and chemo¬ 
therapy will be roughly doubled Physiological and 
entomological laboratories will be established in the 
new building, though the Entomological Field Lab¬ 
oratory at Claremont, Esher and the Physiological 
Research Laboratories at Beckenham will continue 
undisturbed 

The three floors of the new building immediately 
above the ground floor and below the new labora¬ 
tories will be given over to the Wellcome Historical 
Medical Museum, which will be entirely transferred 
from its present premises in Wigmore Street next 
year. While room has been found in Wigmore Street 
to exhibit such memorial collections as those of Jenncr 
and Luster, and galleries have been devoted to primi¬ 
tive medicine and surgery, and to the folk-lore and 
anthropological collections associated with them, there 
has hitherto been insufficient space to show either 
the links between individual modern pioneers or more 
than a tenth of the primitive collections. 

At the eeremony a bronze casket containing the 
historical records of the Wellcome Research Labora¬ 
tories and Museums was inserted in the corner-stone 
by Dr. WeUeome and Mr. George E. Pearson, and 
the stone was laid by Lord Moynihan with a silver 
trowel presented by the architect, Mr, Septimus 
Warwick. 


In his address, Lord Moynihan paid tribute to the 
forty years’ work of Dr Wellcome in promoting med¬ 
ical research 

NEW BIRD SANCTUARIES 

The Migratory Bird Conservation Commission, of 
which Secretary Hyde, of the Department of Agri¬ 
culture, is chairman, authorized on December 3 the 
acquisition oi lands by the Bureau of Biological Sur¬ 
vey for ten migratory game-bird refuges in New 
York, Maryland, North Carolina, South Carolina, 
Florida, Nebraska, North Dakota, Wyoming and Ne¬ 
vada. The area amounts to 43,227 acres The cost 
to the government will average $5 74 an acre 

Including the lands approved by the commission, 
154,744 acres have been authorized tor acquisition by 
lease and by purchase since the migratory-bird refuge 
program was initiated m 1930 In addition 65,970 
af res have been set aside by executive order and pres¬ 
idential proclamation, making a total of 220,713 acres 
established or in the process of being established as 
inviolate federal sanctuaries for migratory birds 
Refuges have boon established in California, Nevada, 
Montana, Wyoming, North Dakota, Nebraska, Okla¬ 
homa, Florida, South Carolina, North Carolina, 
Maryland and New York The average cost per acre 
of all lands approved for purchase under the act is 
$4 30 

In New York the commission authorized the leasing 
of lands for the Hempstead Migratory Bird Refuge, 
an area of 2,274 acres of land and water adjacent to 
Howlett, Long Island Because it is on the Atlantic 
coast flight route of migratory birds and near to the 
metropolitan area of New York this is considered an 
important link in the eastern chain of refugee 

An important acquisition is the Blackwater Migra¬ 
tory Bird Refuge on the eastern shore of Maryland. 
This unit, situated about 10 miles from Cambridge, 
Maryland, contains approximately 10,000 acres, in¬ 
cluding marshes where black ducks and blue-winged 
teal breed in greater numbers than on any other area 
on the eastern seaboard south of Labrador Mallards 
and pintails also concentrate on the marshes during 
the migration season 

In the Bwanquarter Migratory Bird Refuge in 
Hyde County, North Carolina, acquisition of 3,600 
acres contiguous to tracts previously approved was 
authorized. With the water areas this tract borders, 
the refuge will now make an administrative unit of 
about 25,000 acres 

Acquisition in South Carolina of approximately 
414 acres of land will complete consolidation of gov¬ 
ernment-owned land in the Cape Romam Refuge 
The total area in this unit is now about 33,000 aero. 

The acquisition of 5,285 acres for the St Maries 
Refuge, Florida, will consolidate the government 
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holdings there With nearly 14,000 teres approved 
for acquisition a year ago this brings the total area in 
the process of acquisition to 19,167 acres. 

Crescent Lake Migratory Bird Refuge, Nebraska, 
will be extended by the acquisition of 1,688 acres, in¬ 
cluding several extensive water "areas and numerous 
ponds and potholes The acquisition will also tend to 
round out the boundaries of this sanctuary, which now 
includes about 40,000 acres. 

By approving the acquisition of numerous small 
tracts bordering on Long Lake, in Kidder and Bur¬ 
leigh Counties, North Dakota, the commission took 
steps looking to the establishment of the first federal 
migratory-bird refuge in that state The total area 
approved Dec 3 for acquisition there is 4,209 acres 

The acquisition of 3,465 acres in Wyoming is the 
first to be approved for that state Two refuges about 
12 miles apart, one at Bamforth Lake and the other 
at Hutton Lake, both near Laramie, will be acquired 

The lands being acquired in Nevada will be addi¬ 
tions to the 17,902 acres of the Fallon Migratory Bird 
Refuge set aside from the public domain by executive 
order in February, 1931, as a sanctuary for migratory 
birds The total area will now be 31,288 acres. 

THE SEVENTH AMERICAN SCIENTIFIC 
CONGRESS 

The seventh American Scientific Congress will be 
held in Mexico City from February 5 to 19, 1932, 
under the presidency of Dr Alfonso Prunada, rector 
of the National University 

In addition to the opening and closing ceremonies 
and such other general sessions as may be arranged, 
the congress will meet in the following twelve 
sections Physical and Mathematical Sciences, Gen¬ 
eral and Applied Geology, Engineering, Industrial 
Chemistry, Biology, Scientific Agriculture, Medicine, 
Hygiene and Public Health, Anthropological and 
Historical Sciences, Juridical Sciences, Social and 
Economic Sciences and Education. 

The official languages of the congress will be: 
Spanish, French, English and Portuguese. The 
papers presented to the congress may touch on all 
matters of scientific interest, as set forth nnder the 
headings of the different sections, and may treat the 
subjects from the point of view of pure science or 
from that of applied science. Abstracts should be 
sent to the general secretary, Dr Pedro de Alba, 
at an early date, in order that they may be put in 
type for distribution at the meeting. 

The following statement in regard to the history of 
the congress has been made by the organising com¬ 
mittee: 

In 1896, and in order to commemorate the twenty-fifth 
anniversary of its foundation, the Scientific Associa¬ 
tion of the Argentine Republic Invited the countries of 


Latbi-Amenca to a Latta-Amerkum Scientific Oongrees, 
which was hold in Buenos Aires from the 10th to the 21st 
of April, 1898 Following upon this assembly, the eeeond 
and third of these congresses were held in Montevideo 
and in Rio de Janeiro, respectively, in 1901 and 1906, 
The fourth Latin-American Scientific Congress wea 
held in Santiago de Chile in December, 1908, and owing 
to a resolution adopted by the Chilean Government, the 
congress was named First Pan American Scientific Con¬ 
gress The second and third congresses under this new 
denomination were held, respectively, In Washington 
(1919) and in Lima (December, 1924, to January, 1925) 
The congress assembled in Lima determined that the 
next congress be known as the Seventh American Scien¬ 
tific Congress and appointed San Jose de Costa Rzoa as 
the city where it was to be held, owing, however, to 
various circumstances, the congress could not be held in 
that city, and accordingly the Board of Directors of the 
Pan-American Union (formed by the diplomatic repre¬ 
sentatives of the various nations in Washington) con¬ 
sulted the Mexican Government as to the advisability of 
holding the congress in Mexico City. The Mexican Gov¬ 
ernment, after consulting the case with the Ministry of 
Public Education, expressed its approval of the proposal, 
and thus it was determined that the assembly be held in 
the City of Mexico in February, 1932 

The organizing committee extends a cordial invita¬ 
tion to all scientific men of America to attend the 
congress and to take part in its labors. “The sessions 
will promote the knowledge of the progress made in 
the various conntnes of the continent, in order to 
study and discuss some of the outstanding problems 
of those nations and will help to set up closer bonds 
of lasting friendship between the various countries. 
Mexico awaits enthusiastically the visit of those who 
will be its guests for a few days, during which both 
the authorities and the organizing committee will 
spare no effort to make their stay in the country as 
agreeable as possible in every way." 

All correspondence with reference to the congress 
should be addressed to: Comision Org&mz&dora Del 
Septimo Congreso Cientifloo Americano, Apartado 
Postal 517, Mexico, D F. 

AWARD OF THE EDISON MEDAL TO 
DR. EDWIN W. RICE, JR. 

Tan Edison Medal for 1931 has been awarded by 
the American Institute of Eleetriesl Engineers to Dr. 
Edwin Wilbur Rice, Jr., “for his contributions to the 
development of electrical systems and apparatus and 
his encouragement of seientifie research in industry* 
The Edison Medal waa founded by associates mid 
friends of Thomas A* Edison, and is awarded annu¬ 
ally for “meritorious achievement in deetrieal science* 
electrical engineering, or the eleetriesl art** by * com¬ 
mittee consisting of twenty-four menAm 
American Institute of Ebctrieri Enginem. 
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The following eminent engineers and scientists have 
been recipients of the medal. Elihn Thomson, Frank 
J. Sprague, George Westmghouse, William Stanley, 
Charles F. Brush, Alexander Graham Bell, Nikola 
Tesla, John J. Carty, Benjamin G Lamme, W L R 
Emmet, Michael I. Pupin, Cummings C Chesney, 
Robert A. Millikan, John W. Lieb, John White 
Howell, Harm J. Ryan, William D Coolidge, Frank 
B. Jewett, Charles F, Scott and Frank Conrad 

Dr. Rice is one of the pioneers of electrical develop¬ 
ment in the United States and has played a conspicu¬ 
ous part, in association with the late Charles A Cof¬ 
fin, in the building of the General Electric Company 

As a school-boy in Philadelphia ho came in contact 
in 1876 with Professor Elihu Thomson, then a young 
teacher in the Boys’ Central High School His nat¬ 
ural fondness for mechanics and later for electricity 
was quickly developed by this association, and when 
m 1880 Dr Thomson gave up teaching to go into 
electrical manufacturing as investigator and inventor, 
Rice became his assistant. 

He went with Dr Thomson to New Britain, Con¬ 
necticut, m the old American Electric Company, and 
in 1883 went with him to Lynn, Massachusetts, when 
the Thomson-Houston Electric Company was organ¬ 


ised. At the age of twenty-two yean he was made 
plant superintendent and had full responsibility until 
the consolidation of the Thomson-Houston Electric 
Company and the Edison General Electric Company 
in 1802, under the name of General Electric Com¬ 
pany. 

In the new company Mr Rice was first made tech¬ 
nical director, then vice-president m charge of manu¬ 
facturing and engineering. He eventually became 
senior vice-president, and in 1913 he succeeded Mr. 
Coffin as president of the company In 1922, after 
nine years’ service m that office, Dr Rice was suc¬ 
ceeded by Mr. Gerard Swope and Dr Rice was made 
honorary chairman of the board, which position he 
still holds. 

Dr. Rice has contributed much through organization 
methods, improved factory routine, technical develop¬ 
ment, and engineering and scientific inventions. He 
invented the present fundamental form of high-volt¬ 
age oil switch and the cellular system of separating 
fuses and circuits, as well as the application of syn¬ 
chronous converters to the building of unified alter¬ 
nating and direct-current distribution systems. He 
was responsible for the establishment of the General 
Electric research laboratory 


SCIENTIFIC NOTES AND NEWS 


Tbb first session of the council of the American 
Association for the Advancement of Science at New 
Orleans will be held m the Gold Room, Roosevelt 
Hotel, at 2 00 o’clock on Monday afternoon, Decem¬ 
ber 28. It is hoped that a large attendance of coun¬ 
cil members will be present, as important matters are 
to be considered. Later sessions of the council will 
oeenr at 9.00 on the mornings of Tuesday, Wednes¬ 
day, Thursday and Friday, December 29, 30, 31 and 
January 1. These sessions are to be adjourned in 
time for eouncil members to attend the scientific ses¬ 
sions that begin at 10.00 o’clock 

Db. Fbbdsbick V CoviiiUi, principal botanist in 
charge of the division of botany of the Bureau of 
Plant Industry; acting director of the National 
Arboretum, curator of the United States National 
Herbarium at the Smithsonian Institution, and chair¬ 
man of the research committee of the National Geo¬ 
graphic Society, recently waa awarded the George 
Robert White Gold Medal of Honor by the Massa¬ 
chusetts Horticultural Society for distinction In 
botanical Soldo. 

T»» Henry S Wellcome Medal and Prise of $500 
have been awarded to Colonel George A. Skinner, 
dtief surgeon, seventh corps area, U 6. Army, 
< Omaha, for a paper on "The Influence of Epidemic 


Disease on Military Operations in the Western 
Hemisphere” The Wellcome award waa established 
in 1916 to encourage study and research on problems 
connected with the health of armies and the efficiency 
of the medical Bemces 

PnonseoB Kalman J. DeJotiasz, of the Pennsyl¬ 
vania State College, was presented with the Rudolph 
Diesel Award at the recent annual meeting of the 
American Society of Mechanical Engineers The 
award was made for a paper on Diesel engine opera¬ 
tion entitled “Dispersion of Sprays in Sohd Injec¬ 
tion Oil Engines” 

The Institution of Civil Engineers, London, has 
awarded the Indian Premium for the session 1930-31 
to Mr G C Minmtt, Bombay, for a paper read and 
discussed at an ordinary meeting of the institution 
They have also made the following awards in respect 
of "Selected Engineering Papers” published without 
discussion: A Telford gold medal to Mr. Herbert 
Addison, Giza, Egypt, Telford premiums to Mean. 
H. A Sieveking, London; William Blaekadder, Aber¬ 
deen; R. F. Legget, Montreal, and jointly to Messrs 
R. G. C. Batson and H. R. Milla, Teddington. 

Tan Buekston Browne Prize and Medak of the 
Harveian Society of London have been awarded to 
Mr. Cecil P. G Wakelay and Mr. Laurence O’Shaugh- 
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nessy, whose essays on “The Treatment of Shook by 
Intravenous Therapy" were deemed to be of equal 
merit 

Nature reports that at a general meeting of the 
French Society of Electrical Engineering on Novem¬ 
ber 7, it was decided to confer the title of honorary 
member on Mr Percy F Rowell, secretary of the 
Institution of Electrical Engineers, in recognition 
of his work m establishing close collaboration between 
the French society and the Institution of Electrical 
Engineers, particularly during the Anglo-French 
Congress held in Pans m 1913, the meeting of the 
institution held m France m 1929, and the Faraday 
celebrations held in London in 1931 

The degree of LLD has been conferred by the 
University of Manchester on Professor F E Weiss, 
formerly Hamson professor of botany, on his re¬ 
tirement from active service and m recognition of 
his long and distinguished membership of the teach¬ 
ing staff 

Dr. Sven Hedin, of Stockholm, the explorer, haB 
had an honorary doctorate conferred on him by the 
Berlin Institute of Commerce 

Dr Hans Moliscii, professor of the anatomy and 
physiology of plants at the University of Vienna, 
celebrated his seventy-fifth birthday on December C 

Professor Douglas Johnson, of Columbia Uni¬ 
versity, has been elected to honorary life membership 
in the National Geographic Society in recognition of 
his “contributions for the increase and diffusion of 
geographic knowledge " 

Dr A. Richard Bliss, Jr , chief of the division of 
pharmacology, College of Medicine, University of 
Tennessee, was elected president of the Tennessee 
Aeademy of Science at the annual meeting at Nash¬ 
ville on November 28 

At the thirty-fourth annual meeting on December 
10 of the Massachusetts Forestxy Association, Mr 
Harvey N Shepard, of Boston, was elected president 

At the anniversary meeting of the Mmeralogical 
Society, London, Sir John S Flett was elected presi¬ 
dent The vice-presidents are Dr G F Herbert 
Smith and Professor C Gilbert Cullis 

Dr. William S Ladd, formerly on the faculty of 
the College of Physicians and Surgeons, Columbia 
University, has been appointed assistant professor of 
medicine and associate dean of Cornell University 
Medical College. 

It is announced m Nature that Dr J Ward, senior 
lecturer in mechanical engineering at the Northamp¬ 
ton Polytechnic Institute, London, has been appointed 
head of the department of civil and mechanical engi¬ 


neering at the Technical College, Huddersfield, in suc¬ 
cession to Mr J W Button, who is about to retire 
after twenty-four years' service as head of the de¬ 
partment 

At the University of London, Mr F W Twort, 
F R S, of the Brown Anunal Sanatory Institution, 
has been promoted to a professorship of bacteriology, 
and Dr H A Harris, University College and Univer¬ 
sity College Hospital, to a professorship of clinical 
anAtomy 

Dr John Harold Andrew, professor of metal¬ 
lurgy at the Royal Technical College, Glasgow, has 
been appointed to the chair of metallurgy at the Uni¬ 
versity of Sheffield 

The first Arthur lecture of the Smithsonian Institu¬ 
tion, endowed by the late James Arthur, to promote 
study of the sun, will be given on January 25 by Dr 
Henry Norns Russell, of Princeton University, on 
“The Composition of the Sun " In Mareh Dr AleS 
Hrdhcka, of the National Museum, will lecture on his 
recent archeological explorations in Alaska dealing 
with the coming of man from Asia to North America. 

Dr Frederick II Seares, assistant director, Mount 
Wilson Observatory, Carnegie Institution of Wash¬ 
ington, gave on December 8, before the Carnegie In¬ 
stitution of Washington, an illustrated lecture on 
“The Stars about Us" 

Da G E Cog hill, of the Wistar Institute of Anat¬ 
omy and Biolog>, Philadelphia, delivered an address 
before the Royal Canadian Institute on November 28 
on “Reflex Action in Development and Behavior" 

The Frazer Lecture in social anthropology was de¬ 
livered at the University of Cambridge on November 
26 by Sir Arthur Evans on “Some Aspects of the 
E&Tlier Religion of Greece in the Light of Cretan 
Discovery " 

The forty-seventh meeting of the American Astro¬ 
nomical Society will be held w Washington, D. C., 
from December 28 to 30 

The one hundred and seventy-fourth regular meet¬ 
ing of the American Physical Society will be held in 
Le Conte Hall, University of California, on December 
18 and 19 Unless it is necessary to continue the sci¬ 
entific sessions, Saturday afternoon will be spent in 
tours of inspection of the department of physics of 
the university for those members who wish to see the 
researches in progress 

The third International Congress of Eugenics 
will be held under the auspices of the International 
Federation of Eugenio Organizations The scientific 
papers and the social features of the congress will 
be centered at the American Museum of Natural 
History in New York City and at the Eugenics 
Record Office m Cold Spring Harbor, from Sunday, 
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Avgust 21 to Wednesday, Avgust 24, 1932 Follow¬ 
ing the congress many members of the congress, par¬ 
ticularly those interested primarily in genetics, will 
go to Ithaca, N Y, where the Sixth International 
Congress of Genetics will be held from August 24 
to 31 On Monday, August 22, the Eugenics Exhibit 
will open in New York, closing on September 22 
Members of the Exhibits Committee are William Iv 
Gregory, Frederick Osborn, George H Sherwood, 
Clark Wisslcr and Harry 11 Laughlin, ihatrman It 
is the purpose of this exhibit to show the history, 
content, present researches and trends of eugenics, 
both as a pure and an applied science It will seek 
to emphasize the fact that eugenics is concerned pri¬ 
marily with racial and family-stock quality in the 
turnover of population from generation to generation 

This ninth International Congress of the History 
of Medicine will be held in Bucharest in September, 
1932 The principal subjects for discussion will bo 
the evolution of medicine in the Balkan states and 
the protection of Europe against bubonic plague 
Those wishing to contribute papers are requested to 
forward the title and & summary of the paper to 
the office of tho congress, Str Stirbey Voda, 80, 
Bucharest II 

According to Nature the British Institute of Radi¬ 
ology, incorporated with the ltontgen Society, held its 
annual conference from December 2 to 4 With the 
conference there wus an exhibition of apparatus, or¬ 
ganized by the Associated Manufacturers The con¬ 
ference was opened by the Right Honorable Lord 
Rutherford, and Dr A E Barclay dehveied the 
presidential address Besides several technical papers 
there were two lectures the fourteenth Silvanus 
Thompson Memorial Lecture by Sir James Jeans, on 
radiation, and the twelfth Mackenzie Davidson Me¬ 
morial Lecture by Professor Dr Hans Holfelder, on 
medical, surgical and radiological treatments of dis¬ 
ease Cinematograph films illustrating experiments 
on the inflammability of films (Prof F Haenibch) 
and the effects of radium on Irving cultivated tissues 
(Dr R G Canti) were exhibited 

Public lectures will be given beginning with Janu¬ 
ary 9 on Saturday afternoons at 3 30 at the New 
York Botanical Garden during January and Febru¬ 
ary* The subjects and speakers are as follows “Out¬ 
door and Indoor Ferns,” Dr. Ralph C Benedict, 
Brooklyn Botanic Garden, “Planting and Growing 
Conifers,” Mr. Alexander Micbie, nursery manager 
for T. A Havemeyer. “Roses,” Dr. B 0. Dodge, 
plant pathologist “Begonias,” Mr. T H Everett, 
head gardener at the Monville Estate, Pleasantville. 
“Flowering Shrubs,” Hr J E Beale, Boyce Thomp¬ 
son Institute, Yonkers. "Annuals,” Mr. Kenneth R 


Boynton, head gardener “Water Loliee and Their 
Care,” Mr H W Becker, in charge of greenhouses 
“Dahlias and Chrysanthemums,” Dr E A Howe^ as¬ 
sistant director, and Mr Kenneth R Boynton, head 
gardener 

The London Times reports that Chnstmas scientific 
lectures and experiments for children have been ar¬ 
ranged by various institutions m London as follows 
Professor E N da Costa Andrade, Quarn professor 
of physics at London University, will give the Royal 
Society of Arts lectures m the afternoons of January 
6 and 13 His subject will be “The Vacuum, ot the 
Importance of Nothing at All ” Sir William Bragg 
will lecture at the Royal Institution on December 29 
and 31 and January 2, 5, 7 and 9 His subject will be 
“The Universe ot Light ” At the Royal Geographical 
Society will be given lectures on January 4 and S 
The first lecture will be by the President, Admiral Sir 
William Goodenough, who will speak on “South and 
East” The second, “Through Lapland in Winter 
wuth Sledge and Reindeer,” will be given by Mrs 
Murray Chapman Mr E R Jarrett will deliver the 
Itoyal Institute of British Architects' lectures on De¬ 
cember 28 and 30 and January 1 Special films will 
be shown at the Imperial Institute cinema 

One of the most valuable private zoological collec¬ 
tions in existence, numbering 30,000 skins and many 
thousand birds and eggs, including the rarest North 
American specimens, has been given to the Ilarvard 
Museum of Comparative Zoology by Mr John E 
Thayer, ornithologist, of Lancaster, Massachusetts, a 
graduate of Jlurvard University in the class of 1885. 
The collection was assembled at great cost and labor 
Expeditions were sent by Mr Thayer to Alaska, 
northeastern Siberia, the Queen Charlotte Island, 
Lower California and Northern Mexico The gift 
also included ten eggs of the great auk. Harvard 
now has eleven auk eggs, or about one sixth of all 
known existing specimens 

The Carnegie Corporation of New York has made 
a grant of $30,000 to the British Museums Associa¬ 
tion for the survey of the museums of the British 
Empire outside the British Isles* 

According to the Journal of the American Medical 
Association, the Laboratory of Marine Biology was 
recently dedicated at Rovigno, Istna The ongm of 
the institute dates back to a zoological station estab¬ 
lished at Rovigno by Germany in 1891. A recent 
agreement entered into by the governments of Italy 
and Germany provides that the institute shall be re¬ 
garded as the joint property of the two countries, 
which will share equally the current expense of its 
administration and will have an equal number of 
persons on its staff Professor Sella has been ap- 
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pointed eodireetor for Italy and Professor Stoner 
for Germany The institute has important collections 
of fish, moUusks and crustaceans Researches have 
been made on ocean depths, ocean currents and water 
pressure at various ocean depths. 

The London Ttmea states that the Governors-Gen- 
eral of Algeria and of French West Africa have 
organized a scientific expedition across the Sahara to 
Central Africa M A. Chevalier, professor of ap¬ 
plied botany at the French National Museum of Nat¬ 
ural History, who has spent many years in studying 
agriculture and vegetation in the French colonies, 
heads the expedition. The expedition will visit the 
oases of Southern Algeria—which 13 part of the 
Sahara—to study the vegetation and see if new plants 
and trees can be introduced For this purpose slips 
and cuttings from the best Biskra date palms, notably 
the “deglet-nour” (Finger of Light) variety, are be¬ 
ing taken by the expedition At Reggan, in the heart 
of the Sahara, a permanent experimental botanical 
garden will be established. From Niamey, on the 
Niger, the expedition will go towards Air and Lake 
Chad, across country where for the most part the 
vegetation will be scientifically studied for the first 
time, to get museum specimens Here, too, the ex¬ 
pedition will carry out important investigations into 
the laying and breeding places of the African locust 
The expedition will return to France by way of the 
French Sudan and Senegal, in which region it will 
stndy the local methods of growing cotton, sisal, 
groundnuts and native cereals. 

According to the London Ttmea the second annual 
report of the Executive Council of the Imperial 
Agricultural Bureaus states that there are now eight 
bureaus controlled by the council, op which all the 
Dominions are represented The funds are provided 
jointly by the Dominions, the colonies and the home 
country Dunng the year, 1936-31, reviewed the 
council continued to receive the full support of all 
eontnbuting countries, in spite of acute financial 
difficulties in many of those countries The bureaus 
act as clearing-houses of information m the field of 
agricultural science and keep Empire research work¬ 
ers in touch with each other and with the latest sci¬ 
entific advances in other countries. Dunng 1930-31 
contacts were established with research workers all 
over the Empire. Over 2,000 names are now on the 
mailing list to receive the publications of the various 
bureaus, eaeh of which is established at a leading 
research station in this country. Three special con¬ 
ferences were organized by the bureaus, and they dealt 
with soil science, animal health and fruit production. 
These conferences were well attended by research 
workers both m the United Kingdom and in the 


Empire oversea, and at all of them technical questions 
were discussed ss well as the work of the bureaus. 
Several officers attached to the bureaus have toured 
one or more of the Dominions to establish personal 
contact with research workers. Three of the bureaus 
—those dealing with animal genetics at Edinburgh, 
plant genetics at Aberystwyth and animal health at 
Weybndge—now issue regular journals containing 
abstracts of new and important research papers and 
bibliographies of publications, in foreign as well as in 
Empire countries. The report records a resolution 
adopted by the Imperial Conference, 1930, declaring 
that the bureaus provide “both a notable precedent 
for action on a true Commonwealth basis and a con¬ 
tribution that is already bearing fruit in the better 
dissemination of scientific knowledge throughout the 
Empire ” 

The Muaeuma Journal reports that the South Afri¬ 
can Parliament has established two new game re¬ 
serves one in northwestern South Africa between the 
Anb and Nossob Rivers will provide sanctuary for 
gemsbock or oryx, kudu, eland, gnu, lions, leopards 
and rare birds; the other m the eastern part of the 
Union, the Addo reserve, is the last refuge of a few 
South African elephants The new reserves are ad¬ 
ministered by the National Park Department 

Fob the purpose of conducting further tests in the 
field of radio wave propagation, the University of 
Washington has placed both the personnel and ap¬ 
paratus of its Scientific Research and General Engi¬ 
neering Departments at the disposal of the National 
Park Service, according to an announcement made by 
Dr Ray Lyman Wilbur, Secretary of the Interior 
Experiments with radio as a means of communication 
in national parks have been in progress in Mount 
Rainier National Park in the State of Washington for 
some time and have demonstrated a sufficient limited 
use of radio as a means of communication in primi¬ 
tive areas such as the mountainous parks, especially 
in forest-fire emergencies and interrupted telephone 
communication caused by storms, to justify further 
experiments. Mount Rainier now has the first system 
of radio communication ever to be established in a 
national park. Late in the summer call letters for 
six stationary and four portable stations were as¬ 
signed to Mount Rainier by the Department of Com¬ 
merce. The university is now building a radio sta¬ 
tion to aid in this work. Two of the permanent sta¬ 
tions in Mount Rainier Park axe at Longmire, and the 
others at Paradise, Sunrise and the White River and 
Carbon River entrances to the park. These stations 
have a ten-tube combination modulated by four tubes 
tat voice and six tubes for code. The portable 
which will, of course, be carried by range* on petrol, 
will prove especially eflesttve in mm goMigk 
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A SUBMERGED BEACH OFF BERMUDA 

Work hat been continuous this summer on the 
Third Bermuda Oceanographic Expedition This is 
earned on as before, under the directorship of the 
writer, by the Department of Tropical Research of 
the New York Zoological Society 

In the course of the researches on the limited deep- 
sea area under intensive study, some interesting new 
discoveries have come to light and ono in particular 
The area covered in the season of 1631 was, as be¬ 
fore, roughly a circle eight miles m diameter, with 
its center 32° 12 / North Latitude and 64° 36' West 
Longitude, which point is 160 degrees by the com¬ 
pass, or south-south-east of Nonsuch Island, Ber¬ 
muda This brings the center of the circle 6 75 miles 
from the nearest one hundred fathom line and 9 25 
miles from the laboratory on Nonsuch 

In addition to the regular trawling, attention has 
been given this season to temperatures and water 
samples, and work on the bottom. Accidental touch¬ 
ing of the bottom from time to time by the silk nets 
has shown that this lies within the small area of 
pteropod oose which was discovered many years ago 
south of and close to Bermuda These nets were 
usually torn, and a large otter trawl which I low¬ 
ered one thousand fathoms to the bottom was ripped 
half across. 

Four-foot iron dredges were used this year with 
unexpected results About two hauls were made with 
each dredge before it was lost, and at each successful 
haul the dredge was bent almost double. One-half 
square-inch mesh netting was used on the dredge, 
which allowed most of the pteropod ooze to slip 
through What remained was of great interest, since 
it consisted almost entirely of water-worn pebbles, 
shells and bits of coral Several hauls were made at 
nine miles distance from shore, and later others at 
twelve miles yielded the same general material 

The lowest levels of oceanic water at the glacial 
periods have permitted to geologists estimates of an 
increased Bermudian land area from almost twenty 
square miles of the present dry land, to 230 square 
miles, including all the shallow waters to the outer¬ 
most reefs. An actual rise and subsidence of the 
laud itself is admitted, a change in altitude, however, 
not exceeding 160 feet 

The gradient of the sea bottom south and south¬ 
east of Nonsuch, out to nine miles, is, to judge by 
rny soundings and those marked on admiralty charts, 
about one in six. 

The depths «t which my dredge hauls were made, 
Where absolute evidence of submerged sea beaches 


was brought up, were 1,450 to 1,550 fathoms, over 
one and a half miles deep This was in perfect con¬ 
formity with the proven roughness of the bottom 
over almost all the area in the eight-nule circle The 
sea-floor at 1,000 to 1,500 fathoms is usually com¬ 
paratively smooth and flat But here my nets and 
dredges have encountered obstacles at every trawl, 
obstacles similar m hardness, and in the bits of 
broken rocks which came up, to the water and air- 
worn reef rocks m shallow water near the shore 

I have submitted my shells to Mr Arthur Haycock, 
who has kindly identified them, and Dr C M Yongey 
of the Marine Biological Association, while on a 
recent visit to Nonsuch, was good enough to look over 
the alcyonanans and corals 

I have had no opportunity to extend the dredgings 
beyond my eight-mile circle^ but, at the most conser¬ 
vative estimate, the addition to a former Bermudian 
land moss is more than sixty tunes In other words, 
the present dry land of Bermuda is slightly less than 
the area of Manhattan Island (19 3, as compared with 
22 square miles), while the area added by the inclu¬ 
sion seaward of these submerged beaches would in¬ 
crease this to 576 square miles This is only an esti¬ 
mate, but, based on these preliminary facts, it is 
probably far under the truth 

A complete report will be forthcoming. Here it 
will suffice to say that the majority of the waterwom 
bivalves are Glycimerw and Peetunculua, nearly fifty 
of which were taken in Dredge No 1224, at 1,500 
fathoms With these were Area tmbrtcata, a Car* 
d%um, Cryptodon chrtaoatoma, Ostrca front, Chione 
latihrata, etc Also bits of limestone affected by 
volcanic action The pteropoda remaining in the 
coarse dredge nets were chiefly Cavohnta and Cttete- 
rtna 

Some of these shells have been found fossil in Ber¬ 
muda by Mr Haycock, together with similar water¬ 
wom pebbles in old raised beaches thirty feet above 
high water, and most of them are West 
species. 

The bottom of my trawling area appears to alter¬ 
nate tall, exposed, reef-like, sharp-edged, water-worn 
limestone, with stretches of water-worn shells, coral 
fragments, rounded limestone pebbles, covered sev¬ 
eral inches deep with an almost pure culture of 
pteropod shells of five or six species, unusually deep 
for this type of ooze* This at a distance of five to 
thirteen miles from the outer reefs off Nonsuch. The 
bottom has so slight a gradient and is of so rough a 
nature that any gradual rolling or washing down 
from higher levels is unthinkable. 

The discovery of a submerged sea-beaeh of great 



630 


SCIENCE 


VOL 74, No 1920 


extent, m «fu, at a depth of 1,500 fathoms, was quite 
unexpected in this part of the Atlantic 

William Brans 

Nfw York Zoological Park 

POSITION OF WOOD IN BEAVER DAMS 

A typical beaver dam is a bank of earth reinforced 
with brush, in vertical sections approaching an equi¬ 
lateral triangle with a rounded apex The reinforcing 
branches do not show on tho upstream side of the 
dam, the slope in that direction is covered with a 
thick layer of solid earth But on the downstream 
side the branches continue outward as a bed of brush 
a foot or so thick, covering the face of the dam from 
crest to foot, their very important function bang to 
prevent erosion by the water flowing over the dam 

Every writer known to me who goes into details of 
beaver dam construction, says that these branches are 
placed with their butts upstream Thus Morgan 1 
writes m his monograph “In general tho large ends 
of the poles and of the limbs with their branches at¬ 
tached were upstream, which itself would tend to 
strengthen their hold on the bottom” 

Mills 2 says “The majority of dams aTe made of 
slender green poles With these are used occa¬ 
sionally small limby trees The large end of the trees 
is placed upstream and the bushy end downstream ” 

Equally definite is Dugmore 3 "As a matter of fact 
the building of an ordinary dam consists originally 
of a number of sticks and brush being laid (no stakes 
are driven) in the water with butts upstream” 

Johnson 4 makes some qualifications “Boughs are 
generally found with the butt end upstream, but 
numerous examples occur where they lie across the 
current, diagonally and in every intermediate posi¬ 
tion 99 

And lastly Warren/ in the best book yet written 
on the beaver “Branches of willow, alder or whatever 
bruBh is most available . are cut and placed on 
the bottom with the butt ends upstream, and often 
forced into the bottom” 

Now for twelve years I have been observing the 
work of a beaver family established on a small stream 
tributary to the Ottawa River near Ampnor, On¬ 
tario There is nothing out of the ordinary in the 
situation The stream nses m a group of springs, 
and with a moderate current flows a distance of two 
miles through a shallow thickly-wooded valley Be¬ 
fore the beavera came it had a fairly uniform width 
throughout its whole length of four to six feet, and 

iLewis H Morgan, “The American Beaver and its 
Works , 9 9 p 103, 1808 

*Enos A Mills, “In Beaver World," p 66, 1913 

•A B Dugmore, “The Boxnance of the Beaver," p 
84, n d (ca. 1914) 

E Johnson, “The Beaver in the Adlrondacks," 
Moosevelt W%ld Life Bulletin, p. 632, July, 1927. 

»E B. Warren, “The Beaver," p 28, 1927 


a depth varying from six inches in its upper part to 
three or four feet m its lower reaches The beavers 
occupy the last half-mile of the stream, where there 
is, or rather was a good supply of poplar and other 
favorite woods, and their dams have expanded this 
section of the stream into a pond four or five feet 
deep and about 300 feet wide 

At one time and another these beavers have built 
nine dams, and have rebuilt or repaired five or six 
dams that broke In every case, both m new work 
and repairs, the great majority of the branches used 
in construction were laid with butts downstream, in 
direct opposition to the beaver practice unanimously 
alleged by the writers quoted As mentioned by 
Johnson/ some of the branches were placed in every 
possible position, but at least 90 per cent with butts 
downstream To venture on an a prion argument, it 
may be said that this disposition of the branches is 
what might be expected In general, beavers float 
their wood downstream naturally it is towed butt- 
end first to prevent twigs and branches from catching, 
and it is likely to bo laid m position without change 
of direction, that is, butts downstream 

Certainly such is the habitual and uniform proce¬ 
dure of my beavers, both in new construction and 
repairs There is no reason to suppose that they 
differ in any way from other beavers, and there does 
not appear to be anything in their environment that 
might cause a reversal of habit 

I have had no opportunity of examining critically 
beaver dams elsewhere, but perhaps some field natu¬ 
ralist who is familiar with dams in different parts 
of the country will say if the wood m other dams 
really is laid with butts upstream 

Chablss Maonahara 

Axnpbior, Ontario, 

Canada 

VIRGINIA GEOLOGICAL SURVEY FIELD 
WORK 

During 1931 the Virginia Geological Survey has 
conducted an extensive program of field work, under 
the supervision of the State Commission on Conserva¬ 
tion and Development, Mr William E Carson, chair¬ 
man, and Dr Arthur Bevan, state geologist The re¬ 
sults of each of these projects will probably be pub¬ 
lished as survey bulletins. 

This field work consists of the following projects: 

The survey of the geology and mineral resources of 
the Hot Springs district in the central-western part of 
the state » being continued by the state geologist He 
has been assisted at tunes by Mr C B L Oder, of 
the University of Illinois, Mr. Paul Averifct, of the 
University of Kentucky, and Mr R. L. Laurence, of 
the University of Cincinnati Thu area is also being 
topographically mapped, in cooperation with the 
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U. S Geological Survey, m four 7J-mmute quad¬ 
rangles on a scale of 1 . 24,000 and a contour interval 
of 20 feet The relief is about 3,000 feet The for¬ 
mations range from Lower Ordovician (Upper Cana¬ 
dian) to Upper Devonian, inclusive 

Field work and a report on the Caverns of Vir¬ 
ginia have been completed by Mr William M McGill, 
assistant state geologist This report is of an educa¬ 
tional character A study of the geologic relations of 
the “natural wonders” m the state and a survey of the 
resources of certain counties are also being made by 
Mr McGill 

Three projects are being surveyed m cooperation 
with the U 8 Geological Survey Dr Charles Butts 
is completing a study of the stratigraphy and struc¬ 
ture of the Appalachian Valley in Virginia He has 
been assisted this season by Mr Benjamin Gilder- 
sleeve, of the University of Virginia A geologic map 
is being prepared for publication on a scale of 
1 250,000 ThiB will be followed by a report on tho 
Paleozoic formations of Virginia west of the Blue 
Ridge 

A field study of the lead and zinc district along 
New River in Smyth and Wythe counties has been 
completed by Dr Louis W Cumer, assisted by Mr 
H £ Thomas The mineralized zones occur in the 
Shady dolomite (Cambrian) 

A study of the ground-water resources of northern 
Virginia has been begun by Mr R C Cady This 
will cover the northern tier of counties, thus includ¬ 
ing Paleozoic rooks of the northern Valley region, 
Cambrian and pre-Cambnan rocks ot the Blue Ridge, 
pre-Cambrian and Tnnssic rocks of the Piedmont 
province, and Cretaceous sediments along the western 
edge of the Coastal Plain 

A study of the Lower Cambnan red hematite beds 
of the Blue Ridge northeast of Roanoke is being com¬ 
pleted by Professor Roy J Holden, of Virginia Poly¬ 
technic Institute^ Blacksburg These iron depobits 
were extensively mined until a few years ago, and 
largo reserves still exist 

The geology and mineral resources of Brunswick 
County, in the southeastern part of tho Piedmont 
province, have been mapped by Professor A A 
Peg&u, assisted by Mr J S Johnston, both of the 
University of Virginia. 

A study of the lower part of the Williamsburg 
pemnBula, between James and York nvers, has been 
made by Professor J K Roberts, of the University 
of Virginia, assisted by Mr. Henry Crenshaw, of 
Emory and Henry College The geologic history of 
the Jamestown-Wilhamsburg-Yorktown region will be 
stressed in the report 

The commercial granites and allied rocks in the 
Piedmont and Blue Ridge provinces have been studied 


by Colonel Edward Steidtmann, of Virginia Military 
Institute, assisted by Mr. Chamberlain Ferry, of 
Washington and Lee University. Granite production 
in Virginia in 1929 had a value of more than one 
million dollars 

A survey of the belt of kyanite deposits, in tho 
southwestern part of the Piedmont province, has been 
made by Dr Anna I Jonas 

The geology and mineral resources of Goochland 
County have been surveyed by Mr Carl B Brown, 
recently at tho University of Cincinnati This county 
is in the eastern Piedmont province, including parts 
of the gold belt and of the Richmond Tnassie coal 
basin 

A survey of the slate resources of the Piedmont 
province has been made by Dr J D Burfoot, of 
Cornell University Commercial operations are now 
confined to two localities (1) In tho outlying Ordo¬ 
vician belt of the middle Piedmont region, and (2) in 
Lower Cambnan (f) slates near the western margin 
of the Piedmont province 

A study of the bante deposits is being made by 
Mr Raymond Edmundson, of the graduate school of 
Cornell University, mainly as a thesis project under 
the supervision of Professor H Ries The bante 
occurs chiefly in the south-central and southwestern 
parts of tho state, in pre-Cambnan rocks of the 
Piedmont province and early Paleozoie rocks of the 
Valley region 

The geology and mineral resources of the Warren- 
ton quadrangle have been surveyed by Dr A S Fur- 
cron, of Western Reserve University This area 
includes parts of the mountainous belt of metamor¬ 
phosed Cambnan rocks east of the Blue Ridge, pro- 
Cambrian rocks of the western Piedmont and the 
Tnassie lowland 

An areal survey of the geology and mineral re¬ 
sources of Giles County, which includes the well- 
known Narrows area along New River, is being made 
by Dr A L Mathews, formerly of Oberlin College 
Tho formations are Cambnan to MiBsissippian, inclu¬ 
sive Oberlin College has been giving for many years 
summer field courses in geology in this area under the 
direction of Professor G D. Hubbard 

The survey of the geology and mineral resources of 
the Natural Bndge Special quadrangle has been 
partly completed by Dr H P Woodward, of Dana 
College, Newark, N J, assisted by Mr Robert 
Laurence, of the University of Cincinnati This area 
lies mainly m the Appalachian Valley and includes a 
small part of the Blue Ridge. It contains pre-Cam¬ 
bnan to Mississippian rooks, out by great overthrusts. 

Arthur Bevan 

Virginia Geological Survey, 

University, Virginia 
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POISONING RODENTS—AND THEN? 

In a recent Associated Press dispatch I was ac¬ 
credited with the unqualified statement that the grass¬ 
hopper “plague” of the past summer, in parts of the 
Middle West, was attributable to the virtual elimina¬ 
tion of rodents over large areas as a result of con¬ 
certed poison campaigns The error which I wish to 
correct was the failure to quote my original statement 
that the occurrence of such plagues of insects is one 
of the results to be expected from rodent elimination 
Every biologiBt, of course, realizes that the factors 
determining the occurrence of grasshoppers in un¬ 
wonted numbers are exceedingly complex Doubtless 
there are dozens of partial checks rather than a single 
controlling agent If there be added an item favor¬ 
able to their increase, or if there be subtracted one 
that is unfavorable, there will be just that many more 
grasshoppers, but no one can predict with reason 
whether the increase will be one or a thousand per 
cent 

Certainly the majority of rodents are partially in¬ 
sectivorous At least some, and presumably all, of 
the western ground squirrels are very fond indeed 
of catching and eating grasshoppers In the treeless 
parts of the West where insectivorous birds are scarce 
it is likely that rodents constitute the greatest active 
check (as contrasted with parasites, disease and ad¬ 
verse meteorological conditions) with which grass¬ 
hoppers have to contend. But of course this has not 
been proven, for no extensive investigation has been 
made to determine what part rodents play in the 
destruction of harmful insects. 

I venture to state that it is universally believed by 
biologists that as rodents are now being virtually 
exterminated over large areas by means of poison, 
their places will be taken by other, and possibly more 
destructive, forms of lifa In a ooifimumcation to 
Senator Walcott during 1930 I predicted that the con¬ 
tinuance of a federal policy for the elimination of 
rodents over enormous areas would result m plagues 
of insects, such as grasshoppers, and the great increase 
of certain undesirable weeds In rebuttal, those de¬ 
sirous of arguing to the contrary will at once point 
out that plagues of grasshoppers have always oc¬ 
curred, from tune to time, in many parts of the world 
True, of course It is merely wished to indicate that 
after the elimination of rodents from an area plagues 
of grasshoppers will undoubtedly be more frequent 
and more severe than formerly. 

The experience of certain parts of California, 
poisoned several years ago with distressing thorough¬ 
ness, now indicates that to the prediction of insect 
plagues should be added the likelihood of mouse 
plagues, paradoxical as this may seem. The explana¬ 
tion of tins is probably as follows. 


Under modem methods of poi so ning the mortality 
of rodents may approach 100 per cent and certainty 
reach the point at which it is impossible for local 
carnivores to make a living, providing of course, all 
these have not already been poisoned on their own 
account At any rate, those remaining must either 
starve or emigrate, practically to the last individual 
On the surface, then, it seems that all rodents and all 
carnivores are gone, and everything should be lovely. 
The insidious point, however, is that within every farm 
house and barn are a few house mice (Mu*), and in 
a number of garden patches, not poisoned out of 
consideration for poultry, is an occasional meadow 
mouse (Mtcrotus) and deer mouse (Peromyaeua) 
These, finding the surrounding country untenanted, 
radiate and, their natural enemies being absent, mul¬ 
tiply prodigiously Unless other factors are unfavor¬ 
able, in a few years there will be a mouse plague, more 
damaging to the farmer than if the status quo had 
been maintained. Bo, as a sequel to extensive poison¬ 
ing of rodents (California alone has used over 14,- 
000,000 pounds of poisoned grain and 6,000,000 of 
carbon bisulphide in the last 10 years) in its present 
thoroughness we may expect an increase in grasshop¬ 
pers and more mouse plagues. But rodents do an 
enormous amount of damage and must be controlled 
where too destructive. The solution seems particu¬ 
larly clear. Rodents should be rigorously dealt with 
precisely where damage is being inflicted, and they, 
with their natural enemies, left alone as completely as 
practicable on waste land or where little loss is being 
suffered. Above all, no effort should be made entirety 
to exterminate rodents over wide areas, even when the 
process is couched in a less harsh and more soothing 
term than that of “extermination.” 

A. Brazier Howell 

Johns Hopkins Univxbsitt, 

Skptbmbbr 25, 1931 

TREATMENT FOR POISONING BY 
“POISON IVY" 

Thb poison in Shua toxicodendron and other 
poisonous species of Skua is in the form of an oil 
Dissolving the oil and throwing it away before it has 
tune to be much absorbed into the skin is the logioal 
treatment and is completely effective, if used 
promptly, and is a help even after the skin lesions 
are well developed. Prepare a hundred or move 
pinches of absorbent cotton. Use a small saucer of 
alcohol, 70 per cent, to 95 per cent, strength. Change 
the aleohol frequently. Dip a small pinch of the 
cotton in the alcohol and with it sop up the poisonous 
ofl that may be upon the skin and then promptly 
throw it away. Do not allow any drying of tb* 
aleohol. For a small patch of the poison rep**t the 
procedure fifty times or so. At first do not rub* fcpt 
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merely sop up die poison* After doing this, say, 
thirty tunes, mb well with the wet cotton before 
throwing away each time* Finally rub with the 
alcohol and cotton very vigorously to get the dissolved 
poison out of the "pores” of the skin. If small 
blisters have already formed from the poison the 
hard nibbing will break them and the contained 
poison will then be more readily removed. 

Do not sop or rub more than a few moments with 
each bit of cotton, but throw it away almost at once* 
Allowing the alcohol to dry merely redeposits the 
poison on the skin and tends also to spread it Do 
not use the same swab for repeated dipping Throw 
each away at once One hundred sueh pinches of 
cotton is enough to treat, say, two patches of poison 
each as big as a silver dollar More extensive poison¬ 


ing merely calls for more extensive treatment with 
more swabs 

This treatment is completely effective in all oases 
in which I have seen it tried promptly I have not 
seen it tned m old cases of severe poisoning I have 
never known other treatment, potassium permanga¬ 
nate, juice of Impatxens fulva or the dozens of com¬ 
monly recommended "remedies,” to do any recogniz¬ 
able good Logically, washing the hands repeatedly 
m many changes of very Btrong soapsuds should re¬ 
move some of the oil and throw it away, but it is 
seldom, if ever, earned out effectively, and at its best 
is far less effective than alcohol 

Maynard M Metcalf 
Johns Hopkins University, 

Oct. 30,1981 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


TESTING THE REACTION OP DISTILLED 
WATER 

Ik talking to various scientific workers, the writer 
has found that a considerable number of them have 
the idea that pure distilled water ehould have a pH of 
7 or near that when in contact and equilibrium with 
the air. Because of this erroneous conception, tho 
writer has been prompted to write the following note 
of explanation 

Kendall, 1 on the basis of his own investigations 
and also those of others, concluded that the con¬ 
ductance of carefully purified water is due prac¬ 
tically solely to carbonic acid absorbed from the 
atmosphere. Conductivity and pH measurements of 
dutilled water taken directly from a still may be very 
misleading and largely meaningless, because under 
these conditions the content of earbonie acid may 
▼ary, depending upon the method of distillation, the 
temperature at which the water comes from the still 
and duration of exposure Unless distillation takes 
place from an alkaline solution, or other special pro¬ 
visions are made, and the distillate is in all cases 
properly protected, there ib bound to be carbonic acid 
present in the water. For most purposes, it is folly 
to go to the trouble of distilling in such a way as to 
remove the earbonie acid, because it will be quickly 
absorbed again during ordinary storage or usage of 
the water Johnston* states that it takes only about 
ten minutes for unstirred water in an open beaker to 
some to equilibrium with the earbonie acid of the air. 
Since most of our experimental work involving the 
use of distilled water is carried on in a manner which 
permits contact of water with the air, it should be 
recognised that the water in these eases dissolves ear- 

»J. Kendall, Jew. Am. Ohm. 8oe, 88. 1480-1497, 
J. Jehastoa, Jew Am. Okm. Joe., 88: 947-978, 1916. 


borne acid m accordance with the partial pressure of 
the carbon dioxide in the atmosphere 

On the basis of Kendall’s conductivity measure¬ 
ments already mentioned, pure water at a temperature 
of 25° C m equilibrium with the atmosphere has a 
pH of 5 7 A test by Kendall,* with the indicator 
method of water under similar conditions, gave a pH 
of 5.8. Ordinary and even considerable changes w 
the temperature of water, causing changes in the 
amount of carbonic acid dissolved, influence the pH 
of the water but little, due to a compensation in de¬ 
gree of ionization of the carbonic acid which takes 
place Using the indicator mothod, the writer has 
found pure water, when in equilibrium with the at¬ 
mosphere, to have a pH of 5 6 to 6.8 This, as will 
be noted, checks remarkably well with Kendall’s mea¬ 
surements already referred to Laboratory air some¬ 
times contains enough more carbonic acid to ma¬ 
terially ehange the pH* The pH is, of course, also 
influenced by various impurities which are present in 
air xn greatly varying amounts. The amounts of am¬ 
monia and various acids in laboratory air are often 
high enough to change profoundly the pH of water 
exposed to it Ammonia is often present even in 
outdoor air in sufficient Amount to affect the pH of 
water. During a ram or snow, this ammonia is 
largely washed out, and a noticeable change in the 
pH of water in equilibrium with the air before and 
after a ram or snow can often be detected with the 
indicator method to be described. This change is 
especially marked during periods of infrequent pre¬ 
cipitation. 

Neutral brom cresol purple is an excellent indicator 
for testing the pH of distilled water. To make the 

* J* Kendall, Jour. Am. Ohem. floe, 38: 2460-240$, 
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test, place about 5 ce of the water in a teat tube and 
add 5 drops of the 0 04 per cent indicator solution 
Now, pour the water back and forth from one test 
tube to unother for a minute or two, so that the water 
raaj' come to complete equilibrium with the car¬ 
bonic acid of the air, and then Compare with proper 
standards If the water is of good quality and the 
air is of average outdoor purity, the water should 
assume a pH of 5 6 to 5 8 If the pH is higher than 
this, it is a good indication that either the water or 
laboratory air contains appreciable amounts of 
ammonia On continuing to pour back and forth 
for some time there may be a gradual nse in the pH, 
due to slow but gradual absorption of ammonia. The 
water comes to equilibrium with the carbonic acid of 
the air very much more rapidly than with the 
ammonia, so that, usually, the factor of ammonia m 
tho air may be ignored It may, however, be desir¬ 
able to repeat the test at an open window or door or 
even entirely outdoors At times even outdoor air 
contains sufficient ammonia to appreciably affect the 
test The test is so extremely sensitive that it is 
easily possible to detect the difference in the ammonia 
content of air before and after a ram or snow 
The test may also be made m the complete absence 
of carbonic acid and ammonia by bubbling a current 
of air, punfied so as to be free of these gases, through 
the test solution The pH of good water under these 
conditions should approach near 7 For most pur¬ 
poses, however, it suffices to make the test after allow¬ 
ing the water to come to complete equilibrium with 
the air and recognizing that under these conditions 
pure distilled water has a pH of 5 6 to 5 8 
It is important to emphasize that pure water has 
practically no buffer capacity and that minute 
amounts of impurities may be sufficient to markedly 
alter the pH of it In making conductivity tests of 
water, the same principles Bhould be followed as in 
pH tests, namely, tbe water should either be in com¬ 
plete equilibrium with the air, or else carbonic acid 
and ammonia should be completely removed and ex¬ 
cluded during the tests, and the results interpreted 
accordingly 

Emil Truog 

Department or Soils, 

University or Wisconsin 

A METHOD OF COPYING KYMOGRAPHIC 
RECORDS 

The physiologist or pharmacologist who dunng the 
course of a year accumulates a hundred yards or so 
of kymographio records must often wish, especially 
when he starts to write a paper, that he had in some 
way secured copies of those parts which are particu¬ 
larly convincing and illustrative, and had filed these 
under appropriate headings 


It is not always convenient to cut up the original 
records, and usually it will be found best to file in 
one place all the tracings made during several hours 
of experiment on one animal Yet dunng that tune 
several different phenomena may have been observed, 
several different experiments may have been tned, and 
several drugs may have been administered. 

Many years ago it occurred to me that the cheapest 
method of obtaining a copy would be to make a pnnt 
on fast bromide paper, using the smoked tracings as 
a negative. The method is so simple that it does not 
seem likely that I could have been the first to think 
of it, but I can not remember ever having heard of 
any one who used it If the kymograph paper is well 
and evenly Bmoked and not handled overly much by 
greasy fingers the copy may be more cle&reut and 
better suited for publication than is the original 

Walter C Alvarez 

Division or Medicine, 

The Mayo Clinic, 

Rochester, Minnesota 

APPARATUS FOR OBSERVATION OF A 
SMALL OBJECT WHILE FLOODED 
WITH VARIOUS SOLUTIONS 

In attempts to study the effects of various solutions 
upon individual nematode ova and coccidia, need has 
been felt for an apparatus which would allow con¬ 
tinuous observation of an individual object before, 
during and after it was subjected to the action of 
chemical solutions. Following is a description of 
such an observation cell which has proved to be very 
satisfactory for this purpose 

Two small trough-lifee depressions, (A, A'), about 
0 4 mm deep are ground into the surface of an ordi¬ 
nary microscope slide This is quickly done by bold¬ 



ing the surface of the slide against tho edge of a small 
carborundum wheel Next, a glass tube of approxi¬ 
mately 5 mm in diameter is heated and a portion 
drawn to a diameter of about 0J5 mm, while at the 
same time the portion of the tube at the constriction 
is bent to form a right angle The smaller portion 
of the tube <B) serves as tbe inlet to the observation 
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cell, while the larger portion of the tube (C) be¬ 
comes the reservoir for the fluid to be introduced 
into the oalL The smaller portion of the tube is 
placed w the trough in the slide with the reservoir in 
a vertical position, and sealed in place by means of 
De Khotwsky cement or sealing wax For an outlet 
to the observation cell, a small glass tube (D) is 
drawn to approximately 0 5 mm and the opposite 
end bent to form an inverted U This tube is placed 
in the other trough and similarly fastened in place, 
while the inverted U at the end prevents the liquid 
from running back along the tube A cover glass 
(£, E') is sealed over the ends of the troughs in such 
a way as to enclose the ends of both tubes The side 
of the cover glass (E') over the inlet and outlet tubes 
will be held a small distance above the surface, which 
will result in a small slant in the cover glass, giving 
a varying depth to the observation cell 
The material to be studied is introduced into the 
reservoir, where it drains into the observation (ell 
With the outlet closed by the finger, air pressure is 
exerted against the contents of the reservoir (C) with 
the result that the cover glass is slightly sprung, and 
the solid objects are forced between the cover glass 
and the slide where they become trapped with the 
release of the pressure and the return of the cover 
glass Because of the varying depth of the cell it 
is now possible to select an individual object so 
located as to be firmly bold by the cover gloss, but 
not crushed or distorted By adding any liquid to 
the reservoir, a constant bath of the desired liquid 
can be maintained around the object, while the ob]ect 
remains in focus in a photomicrographic camera or 
under a microscope No difficulty has been en¬ 
countered in maintaining coccidia m focus under 
either a No 6 Leitz dry or a 1-7 oil immersion objec¬ 
tive. 

Ernest C McCulloch 
Department of Veterinary Science, 

College op Agriculture, 

University op Wisconsin 

A SIMPLE DEVICE FOR HOLDING ULTRA- 
FILTRATION MEMBRANES 
The use of filtration through collodion membranes 
as a means of purifying biological products and de¬ 
termining the sue of colloidal particles is becoming 


more wide-spread. Many apparatuses have been de¬ 
scribed to hold the membranes but their construction 
requires special glass blowing or machine work. The 
device described here can be prepared in any 
laboratory 

The filter membrane is held between two glass 
funnels and is protected from their ground edges by 
a rubber washer above, and a rubber band stretched 
over a metal washer below the membrane (Figure 1) 




The metal washer supports a perforated disc upon 
which is placed ordinary filter paper of the same 
diameter When assembled, the top of the rubber 
band and of the filter paper are in the same plane, 
to prevent distortion of the membrane under pres¬ 
sure The filter paper between the collodion mem¬ 
brane and perforated disc serves to increase the effec¬ 
tive filtration area 

The funnels are damped together by two rings of 
metal or Bakelite as shown in Figure 2 If the filter 
is to be autoclaved metal rings are advisable In 
using metal rings, holes are drilled around their inner 
edges and a narrow strip of rubber woven through 
the holes and around the inner edge of the ring, form¬ 
ing a cushion between the funnels and nngs 
When autoclaving, the membrane is replaced by 
filter paper and the apparatus is clamped loosely 
After sterilization, the filter paper is replaced by the 
collodion membrane Chablks Bkebdis 

The Henry Phots Institute, 

University of Pennsylvania 
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The oxygen earners of the blood in their relation to 
eex e/nd season. Oscar Biddle For only two or three 
species of animals has it been definitely known that 
hemoglobin and red cells exist in different quantity in 
the blood of the two sexes, and seasonal changes in 
these values are very little known. Data of Riddle and 


Braucher make it clear that in two additional species— 
ring dove and pigeon—this sex difference is present, that 
here also these oxygen carriers exist in larger amount in 
male blood, and that hemoglobin and red-cell values 
markedly change with season. Riddle, Christman and 
Benedict have measured the basal metabolism of these 
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■ame animals and find that the metabolism also under¬ 
goes marked seasonal change. In two species it is thus 
found that the metabolism, the hemoglobin and the red 
cells are all decreased to their lowest pout in summer 
and all attain their highest values in the autumn—the 
season at which these animals w#re subjected to air of 
greatest cooling power All these changes occur m 
individuals of both sexes The implantation of male 
germ glands (testes) into castrated female birds and 
mammals is known to produce an increase in the hemo¬ 
globin or the cell count, or both, in the blood of the 
castrate, and it has been claimed that this demonstrates 
that hemoglobin and erythrocytes are secondary sex char¬ 
acters The new data prove that this conclusion is un¬ 
sound The secondary sex characters of birds and mam¬ 
mals represent specific responses of developing parts, 
areas or tissues to a specific sex hormone, they do not 
respond to changes in basal heat production as such 
Hemoglobin and erythrocytes, however, do undergo their 
major fluctuations—both increase and redact!on-r-in dose 
correspondence with the seasonal changes in metabolism. 
The oxygen earners of the blood fluctuate with the 
oxygen demands of the tissues, and their sex difference 
reflects unequal oxygen demands of mole and female 
tissues These oxygen carriers therefore appear to 
reflect primary sex difference and to eontnbute further 
evidence for the metabolic theory of sex 

The present status of wire-wireless broadcasting on 
power lines George 0 SQtnxa. As a research student in 
physics and electrical engineering under Rowland and 
Duncan m “the golden age” of the Johns Hopkins 
University over forty years ago, I well remember the 
discussions which then took place as to the relative merits 
of direct and alternating current for power transmission. 
When the alternating current system began to appear the 
major decision to be made was to select the frequency. 
Little did the small group which formed a part of the 
“Big Eight” realise that when the number 60 cycles per 
second was selected after wide discussion throughout the 
small engineering profession in the United States at that 
time, at a single stroke a step was taken which has deter¬ 
mined the design of the whole vast power-wire pattern 
which to-day links this country from ocean to ocean, and 
from the Great Lakes to the Gulf of Mexico To-day 
this aristocratic number 60 throbs Incessantly throughout 
a vast territory extending from the remote farmer’s cot¬ 
tage to the heights of the Empire State Building in Hew 
York City. This national pendulum ticks with a regu¬ 
larity and accuracy which permit us to live in a split- 
second world which it has created There was another 
key decision made at that time whose history is not so 
eaiy to determine. Some unknown mechanic or electri¬ 
cian casually decided to construct the standard lamp 
socket of the diameter of one inch, and to employ the 
basic principle of the screw for reliable electrical con¬ 
tact To-day the number of these standard sockets in 
use in the United States is roughly estimated as 50»X0 r . 
On September 18, 1910, for the first time, two separate 
telephone conversations were carried on over a single 
“twisted pair” wire telephone circuit between the Sig¬ 


nal Corps Laboratory at the National Bureau of Stand- 
surds in Washington, IX C., and the small laboratory at 
1710 Pennsylvania Avenue. Then was born the new art 
of wire-wireless communication engineering. At the 
annual meeting of this academy in April of the present 
year, I brought to the attention of the academy a now 
development of wire-wireless called the monophone, or 
one-way telephone, for broadcasting and pointed out at 
that meeting the astonishing fact that our telephone 
plant, which baa now reached 80 million miles of wire, 
was operating only about 18 minutes a day or at an 
“overall inefficiency” of some 98 per cent. The maga- 
sines recently announced that these idle wire facilities 
are being reserved for a two-way long distance television 
service as supplementary to the point to-point service on 
the regular telephone plant At 4 p m on March 24, 
1922, in the presence of the Associated Press and a group 
of radio engineers, occurred the first demonstration of 
wire-wireless broadcasting of programs on the regular 
standard electnc light circuit In the office of the chief 
signal officer of the army, in the Munitions Building, 
across the street from the National Academy of Sciences 
Building in Washington. To-day after nine years I 
have to report a practical development extending con¬ 
tinuously throughout this penod at a cost of some three 
millions of dollars where at present a staff of 76 men 
are employed in the laboratory at Ampere, New Jersey. 
Superimposed upon the 60 cycle power transmission plant 
without interference, is a 13 kilocycle carrier current 
which is stepped up in multiples of the lucky number 12 
to deliver three separate programs simultaneously into 
the homes of subscribers from the standard light socket 
on frequencies of 26, 39 and 62 kilocycles per second. 
The complete equipment designed, manufactured and 
tested for 270,000 homes is now ready for shipment to 
Cleveland, Ohio. 

A critical study of the magneto-optic method of analy¬ 
sis* Jacob Papish and A. O. Sbvuah (introduced by 
W. D Bancroft). The magneto-optic method of analy¬ 
sis was applied to the identification of a number of 
chemical elements. The method was found inadequate 
in the case of mixtures, and the authors call attention 
to the fact that further study may throw light on the 
cause of “minima” observed when solutions are ex¬ 
amined by this method. 

The Zeeman effect in the % *2 head spectrum of 
edteium hydride . William W Watsow (Introduced by 
7. Schleslnger). This paper deals with the effect of a 
magnetic field on the energy levels of the type known 
as *2 for diatomic molecules, with the object of learn¬ 
ing more about the dynamics of each moloeolar statss. 
The *2, *2 band spectrum of ealdute hydride in the 
region of 6860A serves the best for tide investigation 
because of the record rise of the doubting of the ettsegy 
levels involved, the wide spaeing of tin tines atid its 
position in the spectrum. The spectrum has bean pho¬ 
tographed at various strengths of the megnetie tip 
to 80,090 gauss, and the resulting measurement* tiffin* 
pared with the pattern of the spest**! tines as |po* 
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dieted by editing Ideas of the dynamical behavior of 
moleealM in *2 states, The molts show that the 
magnetic interaction is largely that of as electron spin 
of i a Bohr unit and the external Add, superposed on 
the internal coupling of electron spin to the rotational 
axis of the molecule Marked asymmetries in the pat 
terns appear for lines arising from the higher rota 
tional levels of the molecule, however, which can be 
attributed to the presence of a sizable component of 
electronic orbital angular momentum along the axis of 
rotation Bata on the relative intensities of the differ 
ent kinds of energy transitions in the presence of the 
magnetic field are also presented* 

Imaginary geometry and relativity * Edwabd Kasnxb 

Applications of relativistic thermodynamics to cos 
mologieal problems Richabd C Toucan For several 
years the author has been endeavoring to develop the 
principles for an extension of thermodynamics to gen 
oral relativity, which would moke it possible to treat 
the thermodynamic behavior of systems under circum 
stances where the gravitational field can not be 
neglected. The purpose of the present paper is to 
give a brief summary of the results that have been 
obtained by applying the new principles to several 
problems which might be of interest for cosmology 
Some of these results have previously been published 
The principles were first applied to systems in static 
thermodynamic equilibrium. In the case of a non- 
uniform static gravitational field, it was shown that the 
conditions for thermal equilibrium would necessitate a 
definite temperature gradient in order to prevent the 
flow of heat from regions of higher to those of lower 
gravitational potential And, both m the gravitational 
fleld of a spherical distribution of fluid and in that of 
a static Einstein universe, it was shown that the con¬ 
centration of matter In equilibrium with radiation, as 
suming their interconvertibility, would be the same as 
in flat space-time. The principles were then applied to 
non-static systems in which reversible processes take 
place. Possibilities ware found which do not exist m 
the classical thermodynamics for processes to take place 
at a Unite rate and nevertheless reversibly without in¬ 
crease in entropy. It was shown that several different 
models of the universe could expand or contract at a 
finite rate and yet reversibly without increase in en¬ 
tropy; and a number of phenomena were found m the 
case of reversibly expanding universes, such as the 
outward flow of radiation, which have ordinarily been 
interpreted as irreversible. The possibilities for 
periodic expansion and contraction of the models was 
also studied, and It wae shown that although no strictly 
periodic eotattane of the equations of motion are pos¬ 
sible, pevsrthdcw, quad-periodic motions are allowable 
which would in effect give n series of identical expan¬ 
sions and contractions without increase in entropy 
IMr, the now principles have been applied to non- 
etS&te cgpriOMs In wrideh irreversible processes take place. 
Owing to the wefl-kaown fact that the principle of the 
WRWmfiN Of energy does not hold In relativistic 


mechanics in the same simple fora as in cl as si cal 
mechanics, it is found that the possible increases in 
entropy which accompany the occurrence of irreversible 
processes in an isolated system are not subject to a 
limitation such as imposed in the classical thermo¬ 
dynamics by a fixed constant value for the energy of 
the system. Indeed, models of the universe can be con¬ 
ceived which would undergo a succession of irreversible 
expansions and contractions without the entropy reach¬ 
ing an unsurpassable maximum where further change 
would be impossible 

The equation of state of real gases and its quantum 
dynamical correction Henby Mabgenau (introduced 
by F Schlesinger) The equation of state of a gas is 
a mathematical expression of the manner in which the 
pressure changes when temperature and volume are 
varied Its usual derivation is based upon the picture 
according to which each molecule may move freely in 
space and attracts every other molecule with a force 
depending on the distance of separation. There is no 
restriction upon the velocity which any given molecule 
may possess By quantum dynamics it can be shown 
that, under the action of attractive forces of the actu¬ 
ally existing type, pairs of molocules may, under certain 
conditions, form a loose combination, different from a 
chemical bond When two structures are bound to¬ 
gether in this way they vibrate in a definite manner 
with roughly calculable frequencies, which make it im¬ 
possible for the individuals to have any velocity what¬ 
ever. Hence, in the calculation of the equation of state, 
these impossible velocities must be excluded In the 
present paper this calculation is earned through The 
result does not differ appreciably from the usual one 
if the gas is considered at high temperatures, bnt at 
low temperatures a considerable difference arises. 
While It is difficult at present to make accurate numeri¬ 
cal comparisons between the theoretical formula 
empirical observations, the corrections which this theory 
imposes are qualitatively in line with the available 
experimental evidence. 

A new photographic map of the Moon ■ F. E Weight 
and F O. Pease. In selenographlc literature the ques¬ 
tion of possible changes m the surface features of the 
Moon is under constant discussion and the answer is 
sought in a comparison of early, with more recent, 
snaps and descriptions. No satisfactory decision has 
been reached because all maps heretofore produced have 
been drawn by hand and these are subject to personal 
factors difficult to evaluate The present series of 
seeks to e l im i n ate the personal factor and to produce, 
with the best means at present available, a aeries of 
photographic maps in which the photographs taken 
with the 100 inch Hooker telescope at ICt Wilson Ob¬ 
servatory are transformed by a special method of pro¬ 
jection, so that in each photograph the Moon is viewed 
along the standard line of eight normal to the plane of 
meafl libration. The principle of transformation is 
< fo | dfo |> to that used in airplane mapping; but the 
awthod adopted is quite different because 1b* wlnfe 
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lunar hemisphere is involved and not simply the tram* 
formation from one plane surface to another* 

Metabolic activity of the bacterial cell O -E A Wins¬ 
low and Harold H Walker (introduced by 6 P. 
Clinton) Bacteria of the colon group have been 
cultivated in vessels continuously aerated during the 
course of the experiment with air which bad been 
freed from carbon dioxide and ammonia. The effect 
of the aeration procedure on growth was determined 
and averogo curves plotted for the population cycle* 
Specific growth phases of short duration were selected 
at various points on the population cycle and simulta¬ 
neous determinations made, at the beginning and end 
of each phase, of bacterial increase, reaction change 
in the medium, sugar consumption, change in CO, and 
Nil, content of the medium and aeratable CO, and NH, 
collected by the air tram during such period This 
method of cultivating bacteria in a continuously aerated 
medium gives a more normal picture of the life cycle of 
a bacterial population than that obtained m ordinary 
techniques which involve the rapid inhibition of the or¬ 
ganisms b> their own waste products Throe basic media 
were used, 1 per cent, peptone solution, a solution con¬ 
taining i per cent peptone and i per cent lactose and a 
simple synthetic medium (the Dolloff medium) contain¬ 
ing ammonium tartrate as a source of nitrogen and 
lactose as a source of energy. There is a definite life 
cycle for each medium, involving (a) a preliminary lag 
with little change in population, (b) a logarithmic in¬ 
crease in numbers and (c) a period of relative stability 
Tho process of aeration, it is interesting to note, is highly 
favorable to development in the lactose and peptone 
media through the removal of toxic waste products, but 
is distinctly inhibitory in the simple synthetic medium, 
presumably through the removal of growth stimulating 
substances The principal results to date appear to be 
the demonstration that the production of both carbon 
dioxide and ammonia nitrogen per cell increases enor¬ 
mously during the period of activp multiplication or 
logarithmic increase Late in the preliminary lag period 
and in the phase of logarithmic increase the culture pro¬ 
duced 40-100 x 10- 11 milligrams of CO, per cell per hour, 
while in the later period of stability the figure fell to 
1-2 x 10- u For ammonia-nitrogen, the rate of produc¬ 
tion during the late lag phase was about 15 x 10- u mgm 
per cel) per hour and for the phase of logarithmic in¬ 
crease, 4 x 10-” while for the phase of ultimate stability 
ammonia production fell to 0.2 x 10- 11 . During the lag 
phase tho ratio of carbon dioxide to ammonia nitrogen 
is about 4, during the log&rithmic phase over 10 and 
during the period of stability when growth balances 
death about 6, expressed in relative weights of the gases 
yielded If we compare the metabolism of the cells dur¬ 
ing the period of lag and of logarithmic increase with 
their metabolism during stability of population we find 
that CO, production is increased thirty-fold and NH,.« 
production 20*70 fold The ammonia formed may of 
course be largely derived from extracellular decomposi¬ 


tion of pepton. The increase of CO, production, how¬ 
ever, would seem to be a measure of increased metabolism 
due to the physiological condition of the actively multi¬ 
plying cells 

The physical and behavioral development of a female 
chimpanzee during the first year of life C F Jacobsen 
(introduced by B M. Yerkes) 

Some observations of the behavwr of chimpansees in 
a native habitat H W Nissen (introduced by B. M 
Yerkes) 

Reinforcement and inhibition of eyeltd reflexes to light 
and sound Ernest R Himjarjd (introduced by B 
Dodge) A faint stimulus, itself eliciting only minimal 
reflex responses, may greatly exaggerate or depress the 
responses to a more adequate stimulus which follows it. 
This is demonstrated in cortain experiments on the human 
eyelid reflex, in which a faint light preceded a loud sound. 
The light alone evoked winking responses averaging 4 
mm in extent, while the sound evoked winking responses 
averaging 20 mm When tho light preceded the sound 
by appropriate internals (of from 0 to 050 sec.) the 
response to the sound was increased to a maximum 
average extent of 31 mm, an increase of 11 mm above 
the normal This increase of 11 mm is due to the prior 
occurrence of a light which alone evoked a response of 
but 4 mm On tho other hand, tho response to sound 
may be greatly decreased in extent if the light precedes 
the sound by a slightly lengthened time interval (inter¬ 
val of 075 sec or greater) This inhibitory effect is 
even more pronounced than the reinforcement just de¬ 
scribed The reaction to sound may fall as low as 1 mm 
in extent from the normal of 20 mm, a drop of 19 ram. 
All the eyelid responses were recorded by the photo¬ 
graphic method of Dodge, using bis pendulum photo¬ 
chronograph The experiments point to the importance 
of the faint stimuli playing upon the organism and creat¬ 
ing the dynamic background into which a new stimulus 
is roceived. The responses to the new stimulus will be 
greatly modified by immediately preceding events The 
reversal of effect from reinforcement to inhibition with 
fine changes in time relations bears importantly on the 
theory of conditioned reflexes widely used by psycholo¬ 
gists in explanation of habit formation. 

Some psychopothologusal aspects of the personality of 
the sowftttsf * Dr Eugew Kahn (introduced by Dr Bay- 
mond Dodge). Every personality is a complex combina¬ 
tion of physical, impulse, temperament, instinct, intelli¬ 
gence and character factors. The individual combination 
of these factors is decisive for the personalities 1 atti¬ 
tudes. Evidently all these factors must be present, to 
some degree, in the scientific personality. It m ay he 
desirable to consider three special attitudes which Mi 
to be outstanding in the personality of the scientists 
Ambiteudeuce, aaa ne aw n and paranoia. 
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fields and to take his place as a child o£ the god of 
fertility It gave him a very simple idea of has place 
in the natural order Since those primitive days the 
profoundeat minds have struggled with the problem 
of man's place in nature The self-development which 
was such a profound influence m the growth of 
Goethe's mind was conditioned by the expanding con¬ 
sciousness of his own kinship with nature and the be¬ 
lief that somehow man had come out of nature 
These thoughts eventually issued in Goethe's pro¬ 
found conviction of his spiritual oneness with nature 
A quarter of a century after Goethe died, Darwin 
published his “Origin of Species,” and thereupon the 
conception of man's place in nature hardened into 
mechunicul and largely biological aspects of the emer¬ 
gence of man It was especially in the writings of 
such men as the Frenchman Tuine that these mecha¬ 
nistic and biological conceptions revealed their devas¬ 
tating effect upon a trained mind, even though en¬ 
riched by literary culture Under the light of modem 
science and its terrifying revelations, man has begun 
to fear the tremendous idea that he is an outgrowth 
of the universe that holds him ui its immutable grasp 
To be sure, some minds like that of Tennyson have 
kept alive the spiritual attitude so strongly held by 
Goethe We really hear an echo of Goethe as we con¬ 
template the figure of Tennyson standing by the 
cradle and for the first time looking into the face of 
his first-born son, with the words, “Out of the deeps, 
my child, out of the deeps ” 

In an evolutionary age, however, there was little 
upon which this mystically spiritual attitude of Ten¬ 
nyson could be based 

Thf Gap in our Knowledge op the Human 
Career 

Since then the natural scientists have labored on 
and the physical origins of man' from the lower ani¬ 
mals have become far dearer But between the his¬ 
torians and the natural scientists there has been a 
“great gulf set,” with the result that we now have on 
the one hand the paleontologist with his picture of 
the dawn-man enveloped m clouds of archaic sav¬ 
agery, and on the other hand the historian with his 
reconstruction of the career of civilized man in 
Europe Between these two the paleontologist with 
his archaic savage on the one hand, and on the other 
the historian with his account of civilized Europe, 
stand we Orientalists endeavoring to bridge the gap. 
It is in that gap that man’s primitive advance passed 
from merely physical evolution to an evolution of his 
soul, a social and spiritual development which divests 
evolution of its terrors It is the reeovery of these 
lost stages, the bridging of this chasm between the 
merely physical man and the ethical, intellectual man 
which is a fundamental need as man faces nature to¬ 


day We can build this bridge only as we study the 
emergence and early history of the first great civilized 
societies m the Ancient Near East, for there still lies 
the evidence out of which we may recover the story of 
the origins and early advance of civilization, out of 
which European civilization and eventually our own 
came forth 

The Organization Needed for Bridging the Gap 

That is the greatest task of the humanist to-day, 
but no group of Orientalists, however gifted or able, 
if organized solely as a university department, as 
teachers of the history and the languages of the Ori¬ 
ent, can undertake to recover the evidence still lying 
scattered far across the hills and valleys of the An¬ 
cient Near East What is required in the first place 
is such an organization as will permit the employment 
of a large group of efficient field men with practical 
archeological training, who can be associated with the 
philologists and historians of a university department 
of oriental languages If sufficient funds are avail¬ 
able the field staffs and the home department can co¬ 
operate in a far-reaching, two-fold process, first, of 
salvaging the vast body of evidence still surviving m 
the field, and second, of studying and interpreting the 
evidence as it is received from the field by the scien¬ 
tific staff at home Thus the formerly more or less 
helpless university department of oriental languages 
becomes part of an effective organization, in which 
it serves as the interpretative organ We thus link 
together the far-flung salvaging operations in the field 
and the interpretative group at home in one great co¬ 
operative organization 

The Oriental Institute 

This organization of home and fiold staffs, whieh we 
have called the Oriental Institute, began its work in 
the autumn of 1919, and is therefore twelve years old 
Its resources were at first very modest, consisting of 
a subscription of $10,000 a year for five yean, con¬ 
tributed by Mr John I) Rockefeller, Jr, in the spring 
of 1919 This personal subscription by Mr Rocke¬ 
feller, Jr, steadily increased, and at the same tune the 
General Education Board and the International Edu¬ 
cation Board made large appropriations for the ex¬ 
pansion of the new institute. It was, however, not 
until five years ago that the Oriental Institute was 
able to launch a comprehensive program of research, 
providing for a field expedition in each of the groat 
ancient oriental civilizations of the Near East: These 
are now at work in Anatolia (Hitfate mvihzation), 
Syria, Palestine, Assyria, Babylonia, Foma, Egypt 
and Northeast Africa, making a total of twelve expe¬ 
ditions. They form the moat for-retching archeolog¬ 
ical organization ever projected.* 

a At this point congratulatory cablegrams raeetyf# fcp 
the Institute from these expeditions were rand by we 
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ThuB for the first time a single organisation is now 
able to control and to correlate the results of research 
and excavation throughout the leading early civiliza¬ 
tions m a single composite reconstruction of the 
course of ancient human life before the roe of 
Europe A small fraction of the evidence thus fai 
recovered is installed in the museum halls which wc 
are about to visit 

We shall pass through these halls, five m number, 
in the following order Egypt, Assyria, Babylonia, 
Persia and Islam, Palestine and the Hittites 

Western Asia and the Rise of Business and 
Law 

These names at once suggest the diversity of peo¬ 
ples which produced the composite civilization of 
Western Asia* Indeed, the history pf Western Asm 
is made up of one brilliant eruption after another, 
arising from tbe intermingling of invaders and in¬ 
vaded. There w no unbroken evolution of a single 
society stimulated by the ferment and friction of its 
own internal forces The foreign invader periodically 
diverts tbe development into new channels, and pro¬ 
duces sudden dislocations m the evolutionary process 
like the foil of Nineveh before a combination of for¬ 
eign foes, or the capture of Babylon by Cyrus and 
the Persians It is a vast and intricately complicated 
mosaic which we are endeavoring to piece together m 
Western Ana 

It was a still greater complex of civilization rc&ult- 
mg from the commingling of the life of Egvpt and 
Western Asia which eventually reached Europe and 
furnished the cultural basis on which European ciwli- 
zation arose It was m the Near East that man de¬ 
veloped the whole material basis of life, as gram and 
cattle, wool and manufactured merchandise grnduallv 
built up the earliest commercial world w the Near 
Bast at a time when Europe was still primeval forest 
In the thousand years between 3000 and 2000 B C, 
the merchants of Babylonia created the idea of credit 
which stOl binds together the great people of the 
world or leaves them helpless and disorganized when 
its cementing power breaks down, as it now seems to 
have done. Ton ean enter our Babylonian halls and 
see there masses of business documents some of them 
reaching back to nearly 3600 B O. The commercial 
and social relations which produced them built up a 
body of business customs which became inviolable and 
gradually took shape in tows, which long before 2000 
B, C, were put together m a highly developed form 
by the great Hammurabi, whoee remarkable code you 
any see in replica in toe Babylonian Hall Thus the 
work el meal’s hands m agriculture, cattle-breeding, 
ranufactores and building merged into more highly 



developed forms of human organisation Society 
gained classes and men of gifts gained leisure. 

The Rise of Art, Literature and Science 

This situation made possible the earliest flowenng 
of art and literature as tbe human mind discerned en¬ 
tirely new and undiscovered ranges where it might 
wander In an address so brief, I can not even sug¬ 
gest the character and achievements of the earliest na¬ 
tional art w Egypt and Western Asia That until 
recently little was known of it, even in this university, 
may be observed from the fact that in his opening 
lecture, inaugurating the Renaissance Society, one of 
our own colleagues summarized the art of the Orient 
as “the winged bulls of Assyria and the jackal-headed 
Anubises of Egypt ” In spite of this temf> mg epi¬ 
gram we have since annexed one of the said winged 
bulls, and you can this morning decide for yourselves 
whether you regard it as successful art 

In literature I can make only one reference I 
could show you a papyrus containing a government 
report embedded m which is a single statement dis¬ 
closing admiration of a beautiful scene along toe 
Syrian Coast It was written in the twelfth century 
B C, and it is the earliest surviving expression in 
human speech of man’s love of beauty m nature—the 
beginning of a long development which has cul¬ 
minated in the poetry of Shelley and Wordsworth. 

Through the obscuring veil of superstition men 
looked out upon a nnslenous world, which they 
longed to understand, as we do to-day. The demand 
to do so was at first a social summons, the need of 
human suffering, which called forth efforts at allevia¬ 
tion The oldest known treatise on surgery, which 
was written in Egypt nearly 6,000 years ago, dis¬ 
closes to us the thoughts of the earliest man who re¬ 
veals a scientific attitude of mind. This treatise is 
therefore the earliest document in the history of sci¬ 
ence. 

Less than a thousand years later the Egyptians 
were already wntmg mathematical treatises of aston¬ 
ishing penetration. The area of the circle was com¬ 
puted by taking eight ninths of the diameter and 
squaring it The value of n tons gamed was 9.1605, 
which differs less than two one hundredths from toe 
value of n current at the present day. This led to a 
formula for computing the area of toe surface of a 
hemisphere, a method rediscovered by toe Greeks 
1300 years later A recently deciphered papyrus at 
Moscow has disclosed a surprising ancient Egyptian 
formula for toe computation of the cubical tmitp 
of a truncated pyramid, that is a pyramid cut off part 
way up in a plane parallel with the baao Tins for¬ 
mula, which was unknown to the Greeks, was first 
stated to Europe by Leonardo of Pisa in A, D. 1220, 
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three thousand years after it had been discovered by 
the Egyptians. 

The supreme achievement of science in the Onent 
was Babylonian astronomy As for back as the 
twenty-third century B G the Babylonian astrologers 
observed an eclipse of the moon which has been oalou- 
lated to have occurred in 2283 B C But at that re¬ 
mote date such observations were only occasional, and 
they were likewise very inacourate and unsystematic 
Gradually it became customary to make more fre¬ 
quent observations, until 747 B C , in the reign of the 
Babylonian king Nabonassar, the series of observa¬ 
tions became continuous and a record of them was 
carefully kept on file This file furnished the first 
long senes of astronomical observations ever made by 
man, and therefore the first great body of astronomi¬ 
cal knowledge. It is an extraordinary fact that mod¬ 
ern astronomers have not vet been able to accumulate 
a series of observations equally long The Babylonian 
series continued for over 360 years, while the longest 
known senes of modern observations, that at Green¬ 
wich, which began in 1750, has now been going on 
about 181 years, or about half the length of the Baby¬ 
lonian senes 

The use to which the Babylonian astronomers put 
these scientific archives is an astonishing demonstra¬ 
tion of the scientific attitude of mind About 500 
B C the Chaldean astronomer Nabunmannu was 
able to calculate the annual movements of the sun 
and moon with an error of less than ten seconds for 
the entire year A little over a century later the Chal¬ 
dean astronomer Kidmnu, whom the Greeks called 
Kidcnas, greatly surpassed this accuracy, reducing 
the error m a year’s revolution to one second. Indeed, 
one of his measures of celestial motions even exceeds 
m accuracy the figures that have long been in prac¬ 
tical use by modem astronomers. This was because 
he had before him 360 years of lunar observations, 
and no modem astronomer has any such body of rec¬ 
ords at his disposal Eventually Kidmnu discovered 
the slow change in the obliquity of the earth’s axis 
which we oall the precession of the equinoxes, an 
achievement hitherto attributed to the Greeks. 

The Greeks Inherit Babylonian Astronomy 

It is now obvious that Thales made his famous pre¬ 
diction of a solar eclipse on the basis of Babylonian 
observations, and we now know also that when the 
Greek engineer Meton was trying to introduce a scien¬ 
tific calendar at Athens, he took the length of his 
year from the Babylonian Naburim&nnu. These two 
remarkable Babylonians, Nabunmannu and Kidmnu, 
who first revealed to men a majestic system of the 
celestial world and thus became the founders of as¬ 
tronomical science, were an imperishable scientific 
and intellectual bond between the early East and 
civilised Europe. 


Undisturbed Evolution or Civilmation in the 
Nile Valley 

Such glimpses of early man’s intellectual conquests, 
as revealed m surgery, mathematics and astronomy, 
disclose to us the fact that man was advancing for 
thousands of years at many points along a wide and 
imposing front In Western Asia, as we have seen, 
that front was broken up by invasions and shifting 
movements of early populations which produced con¬ 
stant complications and make it increasingly difficult 
to follow the human advance In the Nile valley, 
however, safe frontiers, while by no means impene¬ 
trable, mode ancient Egypt a kind of social labora¬ 
tory where we may watch almost uninterruptedly the 
suceeasive stages of human evolution. 

As you enter the Egyptian Hall in this building, 
you will find at the right a group of stone implements, 
all of which were found embedded in geological for¬ 
mations m the Nile valley. They therefore belong to 
known geological periods. They stretch from the 
earliest known stone artifacts almost down to the 
Late Stone Age or the Neolithic, and they form the 
first such geologically dated senes of stone tools, cov¬ 
ering a penod of many thousands of yean, ever 
discovered. Dunng the penod which produced them 
the Nile cut down its channel through a hundred ver¬ 
tical feet of solid rock. It was not until long after 
this penod of probably several hundred thousand 
years, which we can follow only in gradually improv¬ 
ing stone tools, that man gained cattle-breeding and 
agnculture Thereupon with the development of a 
settled manner of life, the evolution gradually became 
a social process. 

Man’s Earliest Triumph over Material Forces 

From that time to this, man’s life has been period¬ 
ically involved in a struggle between the tremendous 
impression received from the natural world and the 
humaner impulses that are engendered by social expe¬ 
rience and social struggle In the Nile valley we 
can watch the first of these periodic struggles, and 
with sympathetic understanding we can follow the 
first great age of spiritual duattuuonment. We wateh 
the triumphant conquest of material forces, at first 
slow and then moving with astounding rapidity as 
these ancient Nile dwellers came completely under 
the spell of their material triumphs. 

In the Cairo Museum you may stand in the presence 
of the massive granite sarcophagus which once eon* 
tamed the body of Khufu-onekh, the architect who 
built the Great Pyramid of Giseh. His name means 
“Khnfu lives,” or in its Greek form "Cheops Eves”—• 
certainly a significant name for the builder of a 
pyramid which is stall the greeted of all masonry 
buildings. Who does not know the < 9 fe yttmid of 
Cheops”? Let us in imagination follow this 
architect to the desert platan behind the village ^ 
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Gweh. It tea then bare desert surface, dotted only 
with the rums of a few small tombs of remote ances¬ 
tors- The oldest stone masonry construction at that 
time had been erected by Kbufu-onekh’s great grand¬ 
father* Only three generations of architects in stone 
had preceded him. We can easily imagine Khufu- 
oaekh's grandfather saying to him, “My father put up 
the first stone building ever erected in Egypt ” There 
probably were not many stone masons, nor many men 
who understood the technique of building w stone 
as Khufu-onekh took his first walk on the bare Oizeh 
plateau, and staked out the ground plan of the Great 
Pyramid Conceive, then, the dauntless courage of 
the man who told his surveyors to lay out the square 
base 76$ feet on each side I When that was done 
Khufu-onekh was looking out over a square of naked 
desert containing thirteen acres. He must have looked 
across the Nile at the quarries some thirty miles dis¬ 
tant, and perhaps he made a quick calculation, “It 
will take nearly two and a half million blocks each 
weighing 2i tons to cover this square of thirteen acres 
with a mountain of masonry 481 feet high, but I will 
do it!” This is the first tune in the history of man 
that we are thus able to put our yardstick athwart a 
human mind and take the measure of its courage in 
terms of cubic feet of masonry and colossal achieve¬ 
ment in engineering never again to be equalled The 
Great Pyramid of Gweh is thuB a document in the 
history of the human mind. It olearly discloses man’s 
sense of sovereign power m his triumph over material 
forces. For lumself and for his sovereign the 
Pharaoh’s engineer was achieving the conquest of im¬ 
mortality by sheer command of material forces—on 
immortality that consisted in survival of the king’s 
body sheathed in an imperishable husk of masonry 

Thb Egyptians, Thb Discoverers or Character, 
Man Discovers thb Inner Values, The 
Dawn op Conscience 

Here then was a man still under the tremendous 
impression of the physical world, the world about 
him, but not yet aware of the world withm him 
When five or six hundred years of desert storms had 
buffeted the Great Pyramid of Gutoh and its com¬ 
panions on the Sahara plateau, a thoughtful Egyptian 
looked up at the pyramids and sang of the colossal 
futility of merely physical survival of the body The 
human soul had entered the first great age of dis- 
illusioninent We begin to bear remote vetoes that 
ptotfatm the utter futility of material conquest. As 
if, through the dust and tumult of an engrossing con¬ 
flict, man far the first time caught something of the 
Retied splendor of the moral vision. He began to hear 
the vetoes within himself and out of the conflict of 
tochd dm*, he gradually became conscious of the 
$toer vetoes, Thus the. Egyptians were the discov¬ 


erers of character Not projected from toe outside 
into a world of unworthy men by some mystic process 
which onr old school theologians called inspiration or 
revelation, bat springing ont of man’s own hfc^ illum¬ 
ining the darkness of social disillusionment and inner 
conflict, a glorious vindication of toe worth of man, 
the dawn of the age of conscience and character broke 
upon the world, a historically datable event, about 
2000 B C. It was the outgrowth of man’s own social 
experience. It sprang out of his own soul, and no 
outworn theological doctrine of inspiration, no con¬ 
ception of a spotlight of Divine Providence shining 
exclusively on Palestine, shall despoil man of this 
crowning glory of his life on earth, the discovery of 
character 

Earliest Materialism Defeated by Man’s 
Discovery op Character 

In our museum halls we can actually look upon 
the evidence of the transition from the age of mate¬ 
rialism to the age of conscience and character You 
will find in our Egyptian Hall a group of twenty- 
seven statuettes with which a cemetery official who 
served under the shadow of the Great Pyramid nearly 
6,000 years ago equipped his tomb These painted 
limestone figures represent his household, his chil¬ 
dren and his servants engaged in grinding flour, mix¬ 
ing and baking bread, brewing beer, slaughtering 
cattle and poultry and cooking them, making pottery, 
casting metal, carrying their master’s message, or 
with throe harps and a drum, making music while 
he ate. Thus in the Pyramid Age, the first half of 
the third millennimum before Christ, the Egyptian 
conceived his needs in the hereafter as being purely 
physical gratification. Alongside the case containing 
these statuettes is a cedar coffin with raised lid, bear¬ 
ing on the inside pictures of the food and drink 
which carry on the old ideas of the needs of man be¬ 
yond the grave But on toe inside of the lid is a 
long writing containing the earliest intimations that 
happiness in the next world will be dependent on 
worthy moral conduct in this world There was a 
lapse of {perhaps five hundred years between the ceme¬ 
tery official who wanted merely food and drink in 
the next world and the dead man who had his coffin 
so painted that as he lay in it and looked up at (he 
lid, he would have staring lum in the face the new 
feet that he might expect felicity beyond only as he 
had lived a worthy life here. To-day you may walk 
between these two cases in toe museum and stand¬ 
ing there contemplate toe original evidences, the 
actual tokens of this supreme transition in the life 
of man In its use from savagery to civilisation i the 
first defeat of msterWhsm—toe earitost dawn of 
conscience, the discovery of dhhsaetevMhe emergence 
of social idealism, tfhis tremendous transition went 
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<ra aa a proem entirely mdejpe&dettt of religion. It 
transformed religion* however, for it brought forth 
for the first tune a god of brotherly kmdnees. Whale 
men lived as tillers of the soil they discerned only 
a god of fertility; when the state arose and men 
caught their first vision of a supreme personality they 
called their god a king Then when society de¬ 
veloped and the friction and foment of social 
struggle had taught men kindness and forbearance, 
they saw a god of character and of brotherly kind¬ 
ness whom they called “the good shepherd/ 1 two thou¬ 
sand years before the Good Shepherd of Christian 
faith It was thus from the nchly colored palette of 
human life itself that man drew the colon with which 
he glorified his picture of hiB god That splendid 


virion owe oat of the earliest epfatnri revototML 
It was naught up sari exalted by the Sehxew prophets 
and through them has brought into <mr lives a light 
Which still shines from the Seat. , 

I have given you some rapid ghmpsea at a fiwr of 
the new materials by which we have begun to bridge 
the gap between the emergence of physical man and 
the rise of Europe. It is by these researches that 
we are slowly creating what I have called the New 
Fast They form a task which must go on for cen¬ 
turies, and as it proceeds now and later, its results 
will disclose to us and to our posterity an ever clearer 
vision of the highest process in the universe, as far 
as we know it today—the unfolding life of man 
It is to these purposes that we dedicate this braiding. 


THE NATIONAL ACADEMY OF SCIENCES 

AWARD OF GOLD MEDALS TO DR ANNIE J laboratory, and a fear, of whom Eddington is the 


CANNON AND PROFESSOR HENRY B 
BIGELOW 

At thiB year’s autumn meeting of the National 
Academy of Sciences, held at Yale University from 
November 16 to 18, two gold medals were awarded. 
Introductory remarks by President William Wallace 
Campbell were as follows 
The National Academy of Sciences is fortunate in 
possessing financial foundations for the awarding of 
mno gold medals and one prize, at appropriate inter* 
vals of time Two of the medals are to be presented 
to their recipients this evening 
The Henry Draper Medal, bearing the honored 
name of a deceased member of the academy, was estab¬ 
lished by the widow, Mrs Henry Draper, in 1883. 
The committee charged with the duty of administer¬ 
ing the Draper Foundation recently recommended to 
the academy, and the academy decreed, that the Henry 
Draper Medal be awarded to Dr Annie J. Cannon, 
member of the staff of the Harvard College Obser- 
valon The reasons for the selection of Miss Cannon 
as this Year's recipient arc as recorded in the commit¬ 
tee's report to the atudemy In the absence of Pro¬ 
fessor Jlenry Nurru Russell, chairman of the com¬ 
mittee, the report will be presented by his fellow 
member, Director Harlow Simple, 

The report was as follows 
The Herirj Draper Medal u awarded by the acad¬ 
emy “for notable mt alligations in astronomies! 
physics” This provision has wisely been broadly 
interpreted. Among the twenty investigators to whom 
it has been given during the last forty-five years, the 
majority have naturally achieved distinction through 
their work in the observatory—for example, Pickering 
and Campbell Others, like Rowland, Zeeman and the 
lamented Miohelson, made their contributions in the 


chief, have worked in the theoretical field. Yet one 
characteristic is common to almost all There are not 
more than three of the twenty who have not, at one 
time or another m their scientific careers, been actively 
engaged with spectroscopic matters. 

To-day the academy, while departing, with excellent 
reason, from one precedent, confirms another. For 
the first time the Draper Medab—and indeed any 
model of the academy—is awarded to a woman; and 
the notable investigations in astronomical pbyuea 
which abundantly justify the decision have been par 
excellence in the field of spectroscopy. 

When Piokenng—the second Draper Med a lli st— 
was appointed director of the Harvard College Ob¬ 
servatory fifty years ago, he aroused the c riti c ism eff 
the conservatives of that day by devoting his remark- 
able energy and enthusiasm, and the resour ces of the 
observatory, to investagabons in tba physical tideof 
astronomy. 

Far from the least among three was tire systematic 
observation and classification of stellar spectra. With 
a telescope affording a wide field of good definition, 
and having a prism placed before its objective, the 
spectra of hundreds of stars can be photographed 
simultaneously ou one piste, so that there was no 
difficulty m securing observational motenal. Hot to 
record the results of inveatigsbou adequately for thon- 
saads of stars, and yet in a fora not too batty far 
publication, was no small problem. If stellar spostsa 
presented the vast variety which is o tMI n re f by Whff 
osfsnisma the situation would bo almost hspefamihut 
fortunately they are mash less dhmMt Htipfeafttit 
atom show speatra whMh arep reeti ea Uy indlstiaggbh* 
able fiwm ana nnothir snhtrer aedmuev (figntibjiL 
no that a relatively small rentibre af^n^aS 
fa t tin dasmiptimi ti tbs t*ft 
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fb« Hidrvtrfl otoerven vaiy wuefy decided to make 
these ^ttbob purely formal, without any theoretical 
OMUHJtetio* Mrs. Fleming employed letters of the 
alphabet, Mus Maury Roman numerals Mus Can¬ 
non—eur medafiiat of to-day—eoxnmg to her ■work 
a little later rfcrimd end refined toe former system, 
and thirty years ago gave it the form which, with 
trifling changes, is now internationally adopted 
It is generally known ae toe Draper Classification, 
for the work on which it was based was supported 
by the Henry Draper Memorial—a gift to Harvard 
by toe widow of Dr. Henry Draper, a pioneer inves¬ 
tigator, who obtained in 1872 toe first photograph 
showing lines in a stellar spectrum. Our academy 
likewise owes the Draper Fund and Draper Medal to 
Mrs. Draper’s generosity, and it is especially fitting 
that we should recognise, by the award of the Henry 
Draper Medal, the long and productive labors of the 
investigator who has done far more than all others 
to give the Henry Draper Manorial the distinguished 
pdaoe which it occupies and must permanently con¬ 
tinue to occupy m toe history of astronomy 
Miss Cannon’s introduction to her first “ Catalogue 
of the Spectra of 1422 Stars” describes the criteria 
upon which her ekmfloatum is baaed so well that it 
has ever since been the standard authority upon the 
subject. No clearer statement could be made to-day 
of the great principle upon which the system is bm»ed 
—toot almost all stellar spectra can be arranged in a 
continuous linear sequence. Though toe spectra of 
stark near opposite ends of the sequence—for example, 
of Sirius and Arcturua—are so unlike that they seem 
at first glance to have hardly anything in common, 
yet,a succ e s sio n of stars can be found whose spectra 
dttySqr from one another by hardly perceptible degrees, 
and together form a complete transition from one to 
ihe other, and this transition is always through the 
same iotomediate stages—there is no alternative path 
The Older dassiflnation had assigned letters of the 
alphabet to various more or less obviously different 
spectra* as they appeared on toe photographs. The 
new*? dropped from the list those letters which proved 
to totrespond to poor photograph* or unimportant 
dUtossac«% find in some eases rearranged the order 
to with to* t o£ toe linear sequence whose exis¬ 

tence bad became asqimtuuufclft 
By the survival of toe fittest, the letters O, B, A, 
F, B, S, K wan left to represent standard types 
along Ae aaqpsosa. Intermediate spectra are repre¬ 
sented to to* Draper ClaasiflnaUon tor a deoimal nota- 
B, being aaooeaaiva stages in the 
ttawMWk from B to A. The Meriting system has 
mwl to Momriiat that all it feu auwe required is 
thfc MfflUiw afcfeSaee to tab* aecouat of certain 
iwompamiy l* fa* ignored in the 
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p ione er work. With tide aJWfiiaMe qelen at band, 
our medallist faced s task which might have appalled 
even tfea stoutest heart—the obser vati on and elaserika- 
tim of the spectra of aU the stare a At heavens 
which eould bo photographed until the instruments of 
the Harvard Observatory—at that time the most pow¬ 
erful iu the world for this purpose It was no longer 
a question of thousands of Stan, but of hundreds of 
thousands. The mere meehaiueal arrangement of the 
work, the identification of the stem, the recording and 
indexing of the observations^ demanded careful plan¬ 
ning and extensive clerical asamt&nee 

This labor of years culminated in the publication 
of the nine volumes of the Henry Draper Catalogue, 
which give the positions, magnitudes and spectra of 
225,300 stars, covering the whole heavens from pole 
to pole, and including all the Btws brighter than the 
8th magnitude and many which are fainter Every 
one of these spectra has been examined and classified 
by our medallist m person. There is probably no 
other instance in the history of science where so groat 
a mass of important data has been obtained by a 
single observer on a homogeneous and uniform system 

With the completion of (he great catalogue seven 
years ago, a km devoted observer might have frit 
justified in resting. But improvement iu observational 
technique had made it possible to photograph the 
spectra of fainter stars, and so the "Henry Draper 
Extension” was begun. 

This extends the observations down to magnitude 
115, and sometimes below. The number of stars 
which might be observed is now so great that it u 
impracticable to wait until the whole heavens have 
been covered, and then publish a general catalogue, 
and the results for various regions of the sky axe 
being published as they are obtained. About one hun¬ 
dred thouaand spectra have already been classified, and 
the work still continues. Long may it prosper! 

The value of these groat catalogues can hardly be 
overstated. Knowledge of (he spectral type most he 
obviously at the very foundation of any investigation 
of the colors, temperatures, real and apparent diam¬ 
eters and physical constitution of (ho stars. It has 
proved to he Of almost equal importance to tin inves¬ 
tigators of theur distances, motions and distribution 
in SJNMM. 

Been in such an apparently leeal problem as the 
detoaulaation of the friar parallax by observations 
of an asteroid, the observer must know the epeotoa 
of hie reference stars if he is to avoid the peculiarly 
troublesome arms which qeeae from dtitauneat in 
etito of the stan and «f the planet ’ tt 1% initned. 
hand to specify any Jmaneh of the study «f the atm 
u tiUeh these gnat eata l o ga ea of s p eetr a axe not 
steady almost iadispnaeahlix 
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With these consequences of her work—fascinating 
as they are—our medallist has concerned herself but 
little True to the ancient tradition of the observer, 
who labors cheerfully for the joy of the work, and 
only rejoices the more that other men of different 

interest will enter into his labors and base their own 

* 

upon them, she has used her unique skill and experi¬ 
ence m the steady accumulation of a great addition to 
the permanent capital of astronomical science—a fund 
which, itself remaining intact, will continue to pro¬ 
duce income in the work of astronomers yet unborn, 
who may well “nee up and call her blessed ” 
President Campbell then said* 

The Agassiz Medal, awarded by the academy in 
recognition of valuable contributions to the science 
of oceanography, represents also a most commendable 
spint of internationalism The financial foundation 
was provided in the year 1911 by the celebrated 
Scotch oceanographer, Sir John Murray, in honor of 
his friend, Alexander Agassis, member of the academy 
from 1806 until his lamented death in 1910, and 
president of the academy during the penod 1901 to 
1907 The committee on the Murray Fund recently 
recommended, and the academy decreed, that the 
Agassiz Medal be awarded to Professor Henry Bryant 
Bigelow, director of the Oceanographic Institution at 
Woods Hole. The reasons which governed the selec¬ 
tion of Dr Bigelow as this year’s recipient of the 
medal will be stated, in the absence of Professor 
Lolhe, chairman of the committee, by his fellow mem¬ 
ber, Professor George H Parker 
Professor Parker said: 

Professor Henry Bryant Bigelow, who is to receive 
this evening the Agassiz Medal, has only recently 
passed the half-century mark He was trained in the 
Harvard laboratories and took his doctor’s degree 
there in 1900, but before he had attained this distinc¬ 
tion he had begun work on subjects dealing with 
the sea 

His first paper, entitled "Birds of the North-east 
Coast of Labrador," appeared in 1902 In the winter 
of 1901-02, he accompanied Mr Alexander Agassiz 
on a voyage to the Maidive Islands, and in 1904 he 
published his report on the jelly-fishes of this expedi¬ 
tion In 1904-05, he again accompanied Mr Agassiz, 
this time on the expedition to the eastern tropical 
Pacific; and in 1909 he published his very extensive 
report on the Medusae of this expedition, and two 
years later the report on the Siphonophores. 

Meanwhile, through the advice of Sir John Murray, 
he began to take an active interest in the oceanogra¬ 
phy of the New England waters. In 1908, the U. S. 
Fisheries schooner Grampus was sent under his gen¬ 
eral management on an expedition to the Gulf Stream, 
a report of which he published in 1909. This initiated 


his extensive series of studies of the waters of the 
Gulf of Maine. These were made possible largely 
through cooperation with the U. S. Bureau of Fish¬ 
eries, which repeatedly put at his disposal the use of 
the Grampus. In 1914 he reported on the oceanogra¬ 
phy of this region, and in the same year he published 
an account of the plankton of Massachusetts Bay. 
This was followed by & report on the oceanography 
and plankton of the waters between Nova Scotia and 
Chesapeake Bay In 1917 an additional report was 
made on the region from Cape Cod to Halifax Then 
followed the three extensive contributions of 1926 and 
1927 covering the plankton of the Gulf of Maine, its 
dynamic oceanography and its physical oceanography 
Meanwhile, in conjunction with William Welsh, he 
had issued his important volume on the fishes of this 
region. The proposal for an ice patrol as a means of 
greater security for shipping in the North Atlantic 
had been taken up by the United States Government, 
and, m association with Lieutenant Smith, Bigelow 
worked out much of the details of this organization. 

A report on this subject was published by him m 
1929. 

As work progressed the conviction grew upon him 
that an oceanographic institution should be started on 
the Atlantic coast of the United States, and he re* 
ported on this subject to the National Academy of 
Sciences in 1990 The material of this report was 
finally issued in the form of a volume entitled 
"Oceanography, its Scope, Problems and Economic 
Importance ” This volume was published in 1931 and 
was distributed to the members of the academy. As a 
result of these activities the Woods Hole Oceano¬ 
graphic Institution was organized and a building to 
house it wss erected near the Marine Biological Labo¬ 
ratory at Woods Hole and opened tins past summer 
Dr Bigelow is serving as its first director. 

I can not conclude Hus rather bare description of 
Bigelow’s oceanographic activities without a dosing 
note of warning. Bigelow was reputed to have been 
far from a diligent scholar. In his student days, one 
of his old teachers, long since past, took him adds, 
so I am informed, and told him that he would do wdl 
to withdraw from the Harvard laboratories, for he 
was both negligent and idle. Would that that teacher 
could be here this evening to face him and to tdl 
us, who are also teachers, how easy it Is to misjudge 
the young who come to sit at our feet We who know 
Bigelow are well aware that the ml salt of the sea 
flows in his veins and that he will devote himsdf to 
the end of his days to Hie promotion of oceanography* 

Mr. President, your committee took the greeted 
pleasure in recommending to the National Aeidmnp 
of Sciences for the award of the AgiaSts Medal ffce* 
lessor Henry Bryant B^etow, associate *#4 Sfifi f 
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friend of Alexander Agassiz, and an oeeanographer 
of the highest standing. 

CENTENARY OF THE BIRTH OF OTHNIEL 
CHARLES MARSH 

At the dinner of the National Academy of Sci¬ 
ences at the New Haven meeting, Professor Charles 
Sehnchert was called upon by President Campbell 
and presented the following statement and resolution 

By an odd coincidence, I was at Lockport in the 
western part of New York on the 29th day of last 
October, for the purpose of visiting the birthplace, 
the youthful environment and the ancestral grave of 
Othrnel Charles Marsh That day one hundred years 
ago a child was born in that village, of humble par¬ 
ents, Caleb Marsh and Mary Peabody, whose fore¬ 
bears were amongst the first settlers of old Massachu¬ 
setts This boy was destined to be for twelve years 
the president of our distinguished academy 

Graduating at Andover and Yale, and then spend¬ 
ing several years at the seats of learning in Heidel¬ 
berg, Breslau and Berlin, Marsh was appointed in 
1806 to the chair of paleontology at Yale, the first 
professorship in that science in any institution Be¬ 
ginning with the seventies and until the end of his 
life in 1899, he brought to light in rapid succession 
so many astonishing antediluvian animals that the un¬ 
expected became the rule with him. He revealed over 
and over again in complete skeletal restorations the 
medieval and Tertiary animals of our bad lands of 
the high plains. One of the strongest of personali¬ 
ses, Marsh in his tune “stood without a peer” in his 
chosen field of endeavor “To Yale he gave his ser¬ 
vices, his collections, and his estate ” 

At the height of Marsh’s scientific career came what 
he regarded as the greatest honor of his life* namely, 
election to the presidency of this academy, and from 
1883 to 1896 he served it, and through him it often 
became the adviser of the government in matters of 
a scientific nature. Over the academy he watched 
with as much of interest and care as over his personal 
affairs. 

In view of these circumstances, I present the follow¬ 
ing resolution; 

Mttoteed, That in this year which marks the centenary 
of the birth of Othniel Charles Mush, and in the en¬ 
vironment where he lived and worked so long, the acad¬ 
emy recalls with pride the personality and mental gifts 
of that great paleontologist, whose distinguished service 
as Its president was entirely In keeping with a lifetime of 
tminteiTupted devotion to science. 

In response to this resolution, Professor Richard 
Sweim Lull spoke as follows: 

Professor Marsh’s birth and early training have 
h^ttSb#oned fey Professor Sobuehert It is ap¬ 


propriate to express in greater degree something of 
his services to Yale University, especially to the Pea¬ 
body Museum of Natural History with which he was 
so closely identified. 

Coming to Yale as professor of paleontology in 
1866, Marsh’s services covered just & third of a 
century 

Inspired by a trip to the west in 1868, when he 
actually found a three-toed horse and is said to have 
discovered the first dinosaur bone found in the Rocky 
Mountains, he was filled with a desire to continue his 
sesgeh for fossils in the great west The first formal 
expedition went west in 1870, and thereafter until 
1873 parties, consisting largely of students or men 
recently graduated from Yale College and the Shef¬ 
field Scientific School, went annually to search for the 
scientific treasures which the region revealed Marsh's 
choice of members for these parties was admirable^ 
for almost invariably they were men who subsequently 
made their mark in the world, though few if any went 
into paleontology as a profession Cooperation with 
the military authorities was obtained, and cavalry 
escort against the possibility of Indian attack was the 
usual thing After 1873, the Indian menace becom¬ 
ing more acute, the student expeditions were aban¬ 
doned and thereafter material was gathered by paid 
collectors, former guides and others, many of whom 
became famous in the archives of the museum. Later, 
as United States vertebrate paleontologist, collections 
were made for the U S Geological Survey as well as 
for himself and assembled here at Yale as the basis 
of a senes of projected monographs, but two of which 
he lived to complete. 

In 1898 Marsh’s share of his collections was pre¬ 
sented to the president and fellows of Yale, and after 
his death the United States material was separated 
out and transferred to the U. S. National Museum. 
His work as a collector has thus served greatly to en¬ 
rich two institutions. 

Not content with this, Marsh published a continu¬ 
ous stream of papers desenptive of the collections, 
and the world’s knowledge of ounous and bygone 
forms, of species and genera, families and even orders 
as yet unheard of was thereby vastly increased. 

His anatomical knowledge was marvelous, and his 
paper restorations, though in bat one plane of space 
and therefore open to possible error, became olassic. 
To those of us who are privileged to cany on his 
work, the storehouse seems inexhaustible, and we are 
struck with the almost uncanny accuracy with whioh 
he seized upon the essentials of a new and hut par¬ 
tially complete or developed specimen upon which to 
base his terse but significant description of a new 
spaetea While these descriptions, in the light of f mv 
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ther revelation, can often be amplified, they can rawly 
be improved. 

Then, too, as we are privileged to meant one after 
another of his paper-restored creatures, we are so im¬ 
pressed with his accuracy that if we would differ from 
the findings of the master, we mqgt indeed show cause. 
The last of these is the magnificent specimen the 
mount of winch is just completed. Living and dying 
in the Jurassic age, this monster lay entombed in 
Como Bluff, Wyoming, 120,000,000 years. Collected 
half a century ago it was sufficiently prepared to form 
the original type of a genus and species and to serve 
as the basis for the most remarkable of Marsh's Res¬ 
torations, Partly mounted in the old museum twenty 
years later, it was made the chief thing in our imagi¬ 
nation around which the great hall of the new museum 
was built, and now, after fifty yean, it stands again 
m its majesty, the fruition of the last three years of 
intensive workl When you go to the museum to¬ 
morrow to view its treasures which we have been 
privileged to display, the skeleton of Brontosaurus 
excelsus will, as the name implies, excel them all. 

May I be permitted to read the tributes of two 
eminent men, preserved among the archives of the 
Peabody Museum? 

To Clarence Kitty, Director of the United States Geo¬ 
logical Survey* 

Nrwpoar, Aug 10, 1876 

My dear 81 B 

la accordance with your wish, I very willingly put into 
writing the substance of tha opinion as to the importance 
of Prof Marsh's collection of fossils which 1 expressed 
to you yesterday As you are aware, 1 devoted four er 
five days to the examination of the collection and was 
enabled by Prof. Marsh's kindness to obtain a fair eofi 
cepticm of the whole. 

I am disposed to think that whe^ie* we regard the 
abundance of material, the number of complete skeletons 
of the various species, or the extent of geological time 
covered by the collection, which I had the good fortune 


to see at Sow Ham, there im we MS etftaa of fowffi 
vertebrate In existence which nan he compared to tt* t 
•ay this without forgetting Montmartre, Sivwlik, or 
HfcWnt. 

And I think that I am quite safe fa add i ng that no 
collection which has hitherto been fanned approaches 
that made by Prof. Marsh in the completeness of the 
chain of evidence by which certain existing mammals are 
connected with their older tertiary ancestry. 

It is of the highest importance to the progress of bio¬ 
logical sciences that the publication of this evidence, ac¬ 
companied by illustration* of such fulness as to enable 
palaeontologists to fora their own judgment as te Its 
value, should take place without delay 
I am 

Tours very sincerely, 

(signed) Thomas H Huxley 

Bowk, 

Bsokxmham, Ksmy. 
Bailway Byawoh 
Qnmwrm SJ&B. 

Aug. SI 1880 
My usaa Poor. Ma&sb* 

I received some time ago your very kind note of July 
88th, and yesterday the magnificent volume* (The Mono¬ 
graph on the Odontomithes, Extinct Tootimd Birds of 
North America ) I have looked with renewed admira¬ 
tion at the plates, and will soon read the text. Tour 
work on these old birds and on the many fossil animals 
of N America has afforded the best support to the theory 
of evolution, which has appeared within the lost 90 yearn 
The general appearance of the copy which yon have Net 
me is worthy of its contents, and I oan any nothing 
Stronger than this. 

With cordial thanks, believe m* 
tours very sincerely, 

(signed) OfltAMSSS Da*WW 

When one bears in mind that this letter Wa* Written 
approximately twenty yean after the pritilatgoa «f 
the “Origin of Species" we retime the falnese of Dar¬ 
win’s tribute to Othme! C Marsh. ‘ 
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ECOLOOZCAL NOMENCLATURE 
Tax following extracts from a letter to its mem¬ 
bers which was printed m the June Bulletin of the 
Ecological Society of America were intended to obtain 
suggestions concerning uses and abuse* of eeologioal 
nomenclature Which might be discussed by the newly 
formed committee on nomimelatore and than 
assembled for presentation to the society at the New 
Orleans meetings. Knowing that many persons, not 
members of the Bootogtaal Society, an entirely inter¬ 
ested in than questions, the committee bakeuee that 
it may be worth while for Serenes to republish the 


essen ti a l points before foe New Orleans ntntinBMit 
that suggestions may be fforet to 'fob cerere*tee fof 
non-members of foe’ Beotogieat Society m weli* 
members. Ita committee ia trying to Work in foe 
internet of all who make an at oaologtsel teetoe, 
therefore it requests that any todMdul fot Mrts 
to make a suggestion will gfoe It to erne of foe tore** 
ben of the committee, preferably before foe Xrer 
Orleans meetings > 

(i) In ecological dtesresirere «Htt* to 
tones h'sre ym found to he pref re 
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ia. seed of bott«r At the OtovStaufi meeting 

axfi “swamp” wm mewtieaefi m possible 
to nunpto s, AiMNA like many other words useful is 
•edsgy, thaw two often here very «kne resemblance (or 
even eynonymy) in popular usage, it la poeelble that they 
ooald be wade to Indicate definite difference* is practice 
of ecologists. The committee weald like to have a list 
of such tana* aa ate known to you, together with such 
comment aa you ears to make. 

(8) Should toe society encourage plant ecologists, asi 
mat ecologists, agronomists and other limited groups to 
formulate their own terminology and definitions, or 
should the society endeavor to help standardise ecological 
concepts to emhraee the whole field so that all special¬ 
ists, so long as their point of view is ecological, eould 
understand all the rest! 

(8) Can you suggest tonus, or some usage of terms, 
which will help one to express toe distinction between 
waxing sad waning phases of environmental influence*, 
«4>; those involved In increasing or decreasing degrees 
Of heetf 

The committee is agreed, and probably most mem¬ 
bers of the society concur, that it is not practicable or 
desirable to attempt to force improvement by legisla¬ 
tion, bnt it does seem possible that improvement nun 
follow responsible suggestions aad formal recom¬ 
mendations if they can be offered in a form suited 
to masting needs. 

Submitted by the Committee on Nomenclature of 
the Ecological Society of America. 

H C. JBUksok 

State Collage, Fargo, N. Dak. 

J. 0. NfclDOAtt 

Cornell University, Ithaca, N. T 
Vtim P. Tatum 

e/o University of Arizona, Tucson, Am 

A. CL Fnotoii 

University of Illinois, Urbana, HL 
RML Auu»r, Chainasm 

Scsipps Institution* In Jolla, Calif. 

EXHIBIT OF SPECIMENS OF HIMALAYAN 

FLORA AT THE ROERICH MUSEUM 

Am exhibition «f fifty mounted botanical sheets, 
representing example* of the Himalayan flora, has 
been opened at Urusrsto, Himalayan Rssoanb Insti- 
tuta af Roerich Mnaanm in Now York City The loan 
it part of a bsrbanum of 3£QQ specimens presented 
to tba JBsto Yorii Botanical Onrdon by the Himalayan 
ffstamvh Inettfato Headquarters in India, and has 
hsaft MontUWd psyinmeHy by Dr. E. D. Merrill, di- 

ys jnB t tflfi'vains of the herbarium collections as- 
•MUad jiff Urn twtitntoi as wall as the purpose of the 
idbriiMiL in dmaSSam^L BiDaihi nittl and mm * 81 
m how Mag Malt at the kv*d- 
M the Himalayas fior (hair 


iinrortigation from a medicinal vmypoiat. In this 
eojuiaetioa, also, a careful survey is bong made of the 
Tibetan pharmacopoeia and m a dwinri literature. 
Over two hundred items, including native drags and 
modnanal herbs, have already been secured, and valu¬ 
able medicinal texts on therapy and pharmacology, 
including the rOyvd-bik* and a number of gter-m* or 
“hidden” books on the Tibetan medicines, have bom 
obtained. The Tibetan pharmacopoeia is known to bo 
particularly neb, and to have in its possession, since 
tups immemorial, remedies against cancer and tuher- 
eulosis which ere said to have been used with success. 
It is the purpose of the institute to investigate these 
remedies. 

The present exhibit at the Roerich Museum includes 
specimens of the Himalayan flora, which w a very di¬ 
versified and interesting one, containing many species 
of marked beauty. Flowering plants, ferns and fern 
allies, hepaties, lichens and fungi are among the speci¬ 
mens represented They were secured at altitudes 
ranging from 5-12,000 ft elevations to the perpetual 
snowpeaks of Tibet, during the botanical-zoological 
expeditions in 1929-1931 under Dr Walter Koelx, of 
the staff of the institute. 

The most recent explorations of Dr Keels, during 
the summer of 1931, have led him into inmost Asia, 
through Lahnl, the Indus Valley and Ladak, 26 moun¬ 
tain passes, some of them 18,000 to 19,000 feet, were 
crossed, and the expedition led past the great salt 
lakes of Tibet, one of them, the Pangong La, being 90 
miles in length Four months were consumed by the 
journey. According to a preliminary report by Dr. 
Rods, sent by Dr George Roerich, director of the 
Himalayan Research Institute, to the Roeneh Museum 
m New York, 1,000 plant numbers (some 15,000 
specimens) were obtained, and 25 big game animals— 
including ibex, napo, gazelle, kiang, oris ammon, 
shapu, etc.—as well aa a number of smaller mammals, 
wen also collected. The report continues* “Much of 
the area visited has not been biologically exp l ored 
previously, and in the area that has been studied or- 
mthdogieaHy, the expedition’s work has added new 
record* to the hird fauna. None of the territory ex¬ 
plored it under 9,599 ft and much over 16,000 ft 
. . . The vegetation is striking. Barley ripens at 
15,000 ft in places, aad exquisitely fragrant, showy 
flowers abound on the perils to elevations of 18,860 
and 19,009 ft, these are not dwarfed, stunted pints 
such as one usually finds in alpine zones, bnt often a 
foot or two in height" 

TtiK INTERNATIONAL M BTBOROLOQlCaL 
ORGANIZATION 

^awhabaa G. F Means, chief of the U. B. 
WtMtfcR Bureau, has retimed from Europe when he 
atifisadaft meetings of the Intamatiaaal Meteorological 
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Organization at Locarno, Switzerland, and also the 
fourth general conference at Geneva, Switzerland, of 
the advisory and technical committee on communica¬ 
tion and transit of the League of Nations, involving 
consideration and discussion of the projected matter 
of the reform of the calendar * 

According to an account in the Official Record the 
matter of first importance m connection with the 
meeting at Locarno was the fact that the so-called 
executive council, consisting of representatives of five 
nations, one of these representatives being the presi¬ 
dent of the International Meteorological Organiza¬ 
tion, held its first meeting after it was created at the 
conference of directors at Copenhagen m 1929 This 
was, therefore, its organization meeting In addition 
to deciding upon necessary rules and regulations for 
accomplishing the work of the council, decisions were 
reached in regard to the budget and funds for the 
maintenance of the office of the secretariat during the 
forthcoming year and the projects tentatively under 
way were approved With some modifications these 
rules and regulations were subsequently approved by 
the International Meteorological Committee, and they 
have now become the permanent guide for this new 
feature of the work of the International Meteoro¬ 
logical Organization 

The major part of the sessions of the committee 
was devoted to the reading of reports by the presi¬ 
dent of the Upper Air Commission, which held its 
meeting in Madrid recently, and the president of the 
Polar Year Commission, following the meeting of that 
and some other commissions at Innsbruck, Austria, in 
September The committee devoted considerable time 
to discussion of the numerous resolutions that resulted 
from the reports mentioned, and these resolutions, 
with such modifications as were deemed necessary, 
were approved or indorsed by the International Com¬ 
mittee. 

Also meetings were held of the suboommiseion on 
organisation of the meteorological work of the oceans, 
more particularly with reference to the ship report 
work from selected ships on the North Atlantic. 
Some of the difficulties in connection with the recep¬ 
tion and distribution of reports were discussed, and 
agreements were reached with a view to realising 
more uniform and bettor and more valuable service 
w the future Professor Marvin reports that 

It is Important to mention in this connection that 
almost coincidentally with these meetings at Locarno, in 
connection with ship reports from the oceans, an inter¬ 
national conference of radio-marine organisations was 
held in New York, at which particular consideration was 
given to the agreement among all radio organisations to 
transmit meteorological reports from ships at sea free of 
cost for what la called the “ship tax," la view of the 


important benefits that navigation, including radio inter¬ 
ests, receive from the free dissemination by meteorolog¬ 
ical services of forecasts, warnings and important me¬ 
teorological information. 

Perhaps one of the most important actions taken at 
the Locarno meeting was the decision that, notwithstand¬ 
ing the difficulty confronting the various nations at the 
present time, the program of intensive observational 
work which bad been previously planned and provided 
for by nearly all nations for the so-called polar year, 
beginning with August, 1932, and extending to August, 
1933, should be earned through, although it was recog¬ 
nised that the cntical situation might make it imprac¬ 
ticable to carry out all the features of the program orig¬ 
inally contemplated 

THE FOURTEENTH INTERNATIONAL CON¬ 
GRESS OF PHYSIOLOGY 

Tan Fourteenth International Congress of Physiol¬ 
ogy will be held at Rome from August 29 to Septem¬ 
ber 3,1932 The officers of the congress are Professor 
Filippo Bottazzi, professor of physiology in the Uni¬ 
versity of Naples, president; Professor G Quaglian- 
ello, of the Institute of Chemical Biology at Naples, 
and Professor S Visco, of the Institute of General 
Physiology at Rome, secretaries 

The international committee is composed of Filippo 
Bottom, Naples, who is organizing the congress; 
Archibald W Hill, London, Otto Frank, Mumeb, 
William H. Howell, Baltimore, John E Johansson, 
Stockholm, Louis Lapicque, Pans; I. P. Pawlow, 
Leningrad 

The meetings will be held in the Institutes of Phys¬ 
ics, Chemistry, Pharmaceutical Chemistry, Botany 
and General Physiology of the Royal University of 
Rome These institutes are within short distances of 
one another, in Via Pamsperna 89A, and in Via Mi¬ 
lano 71 and 75. The membership fee is 190 lire. 

During the congress, besides visits to the various 
museums in Rome, to the Roman Forum, to the Pala¬ 
tine, etc., members may take part in free trips that 
have been provided to either Villa Adriana and Villa 
d'Este, or Ostia-Scavi and Ostia-Lido. After the con¬ 
gress, a trip to Naples with a visit to the Zoological 
Station, and free excursions by registered members to 
one of the following places will be arranged: Campi 
Flegrev (Solfatara) and Curma; Vesuvius and Pom¬ 
peii, Hereulanum and Paestum. Those will be con¬ 
sidered registered who have remitted the membership 
fee, to the following address: Presidents del Comitate 
organizzatore del XIV Congresso Internazionale FhS- 
ologia, 6. Andrea delle Dame, 21, Napoli (Italy). 

Since a large attendance » anticipated it u neces¬ 
sary that each member should present one paper arty. 
Papers not read eaa be published in the volume of the 
proceedings. Abstracts of the papem ih one <*? 1h* 
four official languages (Bngliafy French, G eri na % 
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Italian) must be sent to the president of the congress 
during the month of May (1032), Those desiring to 
give experimental demonstrations are requested to 
specify their requirements, not later than May 

A list will be published in due tune of the hotels in 
Borne and Naples with prices for board and lodging 
All necessary information for reserving accommoda¬ 
tions in these hotels will be given To members com¬ 
ing from America, Australia, etc, information will be 
given in due tune concerning the boats upon which 
passage to and from the congress may be procured 
The Italian Government will grant a reduction in the 
pnees of railway tioketa from the Italian frontier or 
from the Italian port of landing to Rome and Naples 
as well as from Borne or Naples to the frontier or to 
the Italian port of sailing. 

PRESENTATION OP A PORTRAIT OP PRO- 
PESSOR CHARLES E. MUNROE TO 
THE COSMOS CLUB 

An oil painting of the distinguished chemist, Pro¬ 
fessor Charles E. Munroe, of the Bureau of Mines, 
was presented to the Cosmos Club of Washington, 
D C, on December 9, by Dr Henry G Knight, chief 
of the U. S Bureau of Chemistry and Soils, on be¬ 
half of more than 200 friends, associates and former 
students of Dr. Munroe The painting, which repre¬ 
sents Dr Munroe seated, glancing up from a manu¬ 
script which he has been reading, was the work of a 
Washington artist, Mr Hermann Ludden. 


At the presentation exercises presided over by Dr. 
Knight, Dr Marcus Benjamin, of the Smithsonian 
Institution, and Dr Henry S» Washington, of Gw Geo¬ 
physical Laboratory, spoke of Dr. Munroe’g achieve¬ 
ments; Dr Munroe and the artist responded, Dr. 
Knight presented the portrait, which was accepted for 
the Cosmos Club by Dr William C. White, president, 
and Dr Lyman J Bnggs, chairman, of the art com¬ 
mittee of the club 

Dr. Munroe has been active in scientific circles in 
Washington for fifty years. He has been president 
of the Cosmos Club, the Washington Chemical Society 
and the American Chemical Society and is an honor¬ 
ary fellow of the American Institute of Chemists. 
For many years he was dean of the Graduate Sehool 
of George Washington University and served for 
several years as a member of the National Research 
Council. 

The plan to present the portrait was sponsored 
by a distinguished committee which included Dr. A. 
C Fieldner, of the Bureau of Mines, Dr. R. E. 
Gibson, president of the Washington Chemical So¬ 
ciety, Dr H. G Knight, D F J. Lynch, president 
of the Washington Chapter of the American Institute 
of Chemists, former Chief Justice Walter I McCoy, 
president of the Harvard Club of Washington; Dr 
Cloyd H Marvin, president of George Washington 
University, and Dr H S Washington, of the Car¬ 
negie Institution Dr J F Couch acted as secretary- 
treasurer for the committee 


SCIENTIFIC NOTES AND NEWS 


Da. Albert Einstein, of the University of Berlin, 
passed through the Panama Canal on December 19 on 
his way to California, where he plans to spend two 
months at the California Institute of Technology and 
the Mount Wilson Observatory 

PoorossoB A B. Lamb, of Harvard University, has 
been elected president of the American Chemical So¬ 
ciety for 1938 The president for 1932 is Dr L V 
fiedman, vice-president and director of research of 
the Bakelite Corporation, who succeeds Professor 
Moses Oomberg, of the University of Michigan, on 
January 1. 

Da. Ibvino Lanokuxb, of the General Electric 
Company at Schenectady, a former president of the 
American Chemical Society, was elected to honorary 
membership in the Chemists’ Club, New York, at a 
masting of its members on November 11. 

Tim John Scott Medals of the City of Philadelphia, 
lot inventions in science and industry that “may add 
to the comfort, welfare and happiness of mankind,” 
Were presented at the resent annual meeting of the 


American Society of Mechanical Engineers in 
New York City The recipients were Albert Kings¬ 
bury, of Greenwich, Connecticut, "for the invention 
of a thrust hearing for uae in dupe and heavy ma¬ 
chinery”; Albert H. Emery, Jr, of Stamford, Con¬ 
necticut, “for the invention of the Southwark-Emery 
testing machine, a meehaneai device for testing mate¬ 
rials”; and Willis H Carrier, of Newark, New Jersey, 
“for the invention of a process and apparatus for 
cleaning, purifying, and humidifying the dr.” At 
the same meeting of the American Society of Mechan¬ 
ical Engineers Mr. Kingsbury received the society's 
gold medal, for research work and development in 
lubrication. 

The employees of the Abbott Laboratories, North 
Chicago, Illinois, have presented an oil portrait of 
himself to Alfred S Burdick, celebrating bis tenth 
anniversary as president of the company. Bcsola- 
tions signed by the 760 employees of the company 
were also presented to Dr. Bnrdiek, voicing their 
affection and appreciation of his leadership in the 
ten best years of the company’s history. 
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Tfl* Journal of the American Medical Association 
reports that m memory of Professor Aikovy, pro¬ 
fessor of stomatology in Budapest, the Hungarian 
Society of Stomatology has created a gold medal to 
be awarded every three years, by an international 
committee, to the stomatologist ^adjudged the most 
eminent The first award of the medal has been 
to Dr Chompret, stomatologist to Pans hospitals, 
who will retire at the end of this year from active 
service He was the founder and has remained the 
director of the principal dental school of Pans 

The Mackenzie-Davidson Medal of the British In* 
stitute of Radiology and Rontgen Society was pro* 
sented on the occasion of the annual dinner on Decem¬ 
ber 4 to Professor Hans flolfelder, of the University 
of Frankfurt 

At the forty-nmth meeting of the Amencan Orni¬ 
thologists Union, Joseph Gnnnell, of die University 
of California department of zoology, was reelected to 
the presidency* Other officers are. A. C Bent, Taun¬ 
ton, Massachusetts, and J H Fleming, Toronto, vice- 
presidents, T S Palmer, Washington, D C, secre¬ 
tary, W L. McAtee, Washington, D C, treasurer 
Additional members of the council are James P 
Chapman, Ruthven Deane, H C Oberholeer, J L 
Peters, C W Richmond, T S Roberts and P A 
Taverner. 

At the forty-second annual meeting of the Asso¬ 
ciation of Amencan Medical Colleges, held in New 
Oi leans on November 30, December 1 and 2, the 
following officers were elected for the ensuing year. 
President, Dr Louis B Wilson, director of the Mayo 
Foundation of the Graduate School of the University 
of Minnesota, Vice-president, Dr H G Weftkotten, 
dean of the Syracuse University School of Medicine, 
Secretary-treasurer, Dr Fred C &apffe, 26 Bast 
Washington Street, Chicago (reelected), Members of 
the Executive Council, Drs. C C Bass, Tulane Uni¬ 
versity, and G Canby Robinson, Cornell University 
The next annual meeting will be held m Philadelphia, 
probably during the first week in November, 1932. 

The American Pharmaceutical Association has an¬ 
nounced as the result of the mail ballot for Officers of 
the association, the election of the following. Presi¬ 
dent, W Bruce Philip, San Francisco, California, now 
of Washington, D C , First Vice-president, Rowland 
Jones, Gettysburg, South Dakota, Second Vice-presi¬ 
dent, Q H Frommet, Miami, Florida; Members of 
the Council (for three years), J H Beal, Camp 
Walton, Fla ; C H. La Wall, Philadelphia, Pa, C K. 
Caspan, St Louis, Mo. These officers will be in¬ 
stalled at the next annual meeting which will be held 
in Toronto, from August 22 to 27, 1932. This meet¬ 


ing wfli be a- joint meeting with the Canadian Ftartv 
maoeutical Association. 

Da Edwin 0 Jobdak, professor o t bacteriology 
at the University of Chicago, was elected president of 
the Institute of Medicine of Chicago at its annual 
meeting on December 1, to succeed Dr Otto L. 
Schmidt Dr. Arthur R. Elliott was elected vice- 
president, and Dr George H Coleman was redacted 
secretary, Dr. John Favill is treasurer and Dr* 
Ludvig Hektoen, chairman of the board of governors. 
Dr Schmidt’s presidential address was entitled “The 
Rfile of Medical and Hygienic Museums in Educa¬ 
tion.” 

The New York section of the Amencan Chemical 
Society has chosen Dr. Walter S Landis, vice-presi¬ 
dent of the American Cyananud Company, as its 
chairman for 1932, succeeding Professor Arthur E 
Hill, of New York University. Professor V. K. La- 
Mer, of Columbia University, was named vice-chair¬ 
man, and Dr David P Morgan, Jr., of Scudder, 
Stevens & Clark, secretary and treasurer Dr J, G. 
Davidson, of the Carbide and Carbon Chemicals Cor¬ 
poration, was named to the executive committee, other 
members of which are Mr J G. Detwiler, Professor 
Arthur E Hill and J. M. Weiss 

Da Hugo Roksler, formerly of the University of 
Vienna, Austria, has been appointed assistant pro¬ 
fessor of radiology at Temple University School of 
Medicine, Philadelphia. 

Da Jay A b t h e b Myebs has been promoted from 
associate professor to professor of preventive medi¬ 
cine at the University of Minnesota School of Medi¬ 
cine. 

Da Dunk, who was recently appointed professor 
of surgery at the University of Vienna as the sue- 
cessor of Professor Hochenegg, took as the Subject 
of bis inaugural address “Modern Methods of Com¬ 
bating Cancer” 

Ckables Milton, Fh t D. (Johns Hopkin#, *69), hag 
been appointed geochemist and Kenneth D. Lotougv 
A.ML (California Institute, f 30), assistant geologist be 
the U S. Geological Survey 

Professor Geobge W. Pmos, director of the Cruft 
Memorial Laboratory at Harvard University, and Pro¬ 
fessor Alfred C Lane, of Tufts College, an conduct¬ 
ing m the Harvard physios laboratory a semes of in¬ 
vestigations to determine whether or not «■**■•* 
ammute on mined in the Wilberfone Am, Ontario, 
dan, eoatmn « aafieient amount of Yndruai to uoko 
the on e6mmei«UUy wothohfe » ' 

Os. 8.0. Coxkjuk, profane of nooh|p^'Priaf#fe 
Uflhrasitjr, delivered an addna on ‘Vital* Mftjefeg? 
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pm m the living World” before the Washington 
Aoaficmy of Sawneea on December 9 

Dfe. Walter B Anm, director of the Mount Wil¬ 
son Obasrvstory, lectured at Mount Holyoko College 
ob December 8. His subject woe “The Stan and 
their Motions.’’ 

Da Hbbjmuw M. Evans, of the department of 
anatomy of the University of California, delivered a 
lecture on “The Functions of the Anterior Hypoph¬ 
ysis” before an open meeting of Sigma Xi at Stan¬ 
ford University on December 3 

Dr. E 0 Ulrich, of the U. S Geological Survey, 
gave a senes of seven lectures on “Eopaleozoic 
Stratigraphy and Faunas” from December 7 to 14 in 
New York City The leetnres were sponsored by 
Columbia University and the New York Academy of 
Sciences 

Ds. John Rathdokr Oliver, associate professor 
in the history of medicine in the Johns Hopkins Uni¬ 
versity, delivered on December 14 and 15 two lec¬ 
tures at the Duke University School of Medicine and 
Hospital on “Medicine from s Historical Standpoint” 
add on “Greek Medicine and its Development ” Dr 
J. W. Mayo addressed the staff and stndents on De¬ 
cember 12 on “Endocrinology ” 

PnoraasoR Arthur H. Compton, of the University 
of Chicago, lectured before the Physics Club of Chi¬ 
cago on “Cosmic Bays and Atomic Nuclei” on De¬ 
cember 10. This club, which was organized in Cbi- 
cago bat year, now has nearly two hundred members 
The officers are: President, Dean H G Gale, Vice- 
president, Professor Arthur H. Compton, Secretary, 
Burke Smith', Treasurer, Dr Paul E Klopsteg 

Txx seventh American Scientific Congress, which 
planned to meet in Mexico City in February, 1932, 
has been postponed to November, 1933 

Tkx forty-ninth annual meeting of the American 
Society of Naturalists will be held on December 31 in 
Conjunction With the meetings of the American Asso- 
oiatioa 1st the Advancement of Science and the asso¬ 
ciated wastHi”et Now Orleans, under the presidency 
of Dr. S. J. gohsna, professor of aoology in the Um- 
vntj of CoUtamUL In the afternoon then will he 
a put sessio n with the Botanical Society of Amer¬ 
ica and file Amene&n Society of Zoologist* which will 
ho a symposium on “The Biology of Sex ” Dr C E 
Altai, of flic University of Wisconsin, will speak on 
"8c&inho*itNMO and Sex-determination” ; Dr. Emil 
WftnAhi, of fhe University of Iowa, on "The Physiol¬ 
ogy of Eobryonio^SeEK-Differentiation,” and Dr H J 
VhE|fer r ef the Unhonity of Texas, on "Some Genetic 
Ths regular annual dinner will be 
heldSp'ftsaffisr 81 at 7: W p u hi the Roosevelt 


Hotel. It will be followed by the president's Address, 
wind) wffl be on a Tbe Changing^ Bkdogioel Effects 
of Interracial Competition” On December 29 at 
8 30 Vs M a biologists’ smoker has been Arranged by 
the local committee under the general auspices of the 
society. All biologists are invited to attend* 

Fans public lectures on medical subjects will be 
given on Sunday afternoons during January, Febru¬ 
ary and March at the Harvard Medical School as 
follows. January 3 —Dr Philip Bard, “Modern Con¬ 
ceptions of the Brain at Work”, January 10—Dr 
R Be Greenough, “Cancer”, January 17—Dr C M 
Jones, “Dietary Habits in Relation to Indigestion”, 
January 24—Dr M. I Gregersen, “The R61e of 
Water m the Body”, January 31—Dr. H L Blum- 
gart, ''Pneumonia”, February 7—Dr, R G Hoskins, 
“The Glands of Internal Secretion”, February 14— 
Dr T, M Carpenter, “Alcohol”, February 21—Dr 
G W Holmes, “What the X-ray Can and Can ^ot 
Do”, February 28—Dr T D Jones, “RheumaticHeart 
Disease m Children and Adults”, March 6—Dr L 
M S Miner, ''The White House Conference and 
Oral Hygiene”, March 13—Dr F M Raolcemann, 
“Asthma, Hay Fever and Allied Conditions”, March 
20—Dr M N. Smith-Petersen, “Back Ache, Lum¬ 
bago and Sacro-iliao Troubles.” 

Thk Journal of the American Medical Association 
reports that the second International Congress of 
Comparative Pathology was held from October 24 to 
18 at the Pans School of Medicine. The first oongrws 
was held in 1912* The war and various other circum¬ 
stances intervened to prevent until this year the hold¬ 
ing of a second congress The president of the re¬ 
public and Mr Landry, minister of labor, were in 
attendance. An original idea, named out by the 
society that organised the congress, ib that its mem¬ 
bership consists of physicians, veterinarians and bota¬ 
nists, so as to afford an opportunity to study patho¬ 
logic problems simultaneously in man, anim^ and 
plants. The congress was attended by many foreign 
scientists, among others, from the United States, Dta. 
J R. Mohler, George W. McCoy, Milton J. Rosenau, 
M. B» Waite, R. L. Jones and V. A. Moore. The topics 
on the program were; (1) tuberculosa and vaccina¬ 
tion, (2) brucellosis in man and in animals, <8) mHk 
and pathogenic agents, (4) mineral deficiencies, (6) 
ultra viruses and <fi) helminthiases. 

AbeMm to ffotwte the ^ Oongnsc of the 
Roytd Institute of Public Health will be held in Bet* 
fait from May 10 to 15, 1932, under the presidency' 
of, ttw ManjwM of Londonderry, Otoumefor at On 
Quaafeli Unmzaitr at Botiut TIw tangonl Mat¬ 
in# ^wffl 1 m Mfi on Dm manna# of May 1 % aa4 the 
•otatfite wstk of tbe aaagma wifi In imfuTnittal In 
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the following sections Section 1, State Medicine and 
Municipal Hygiene (including Port Sanitation); 
Section 2, Industrial Hygiene, Section 3, Women 
and Children and the Public Health, Section 4, 
Tuberculosis, Section 5, Pathology, Bacteriology and 
Biochemistry. 

We learn from the London Times that the opening 
ceremony on November 26 of the new building for 
the Ramsay Memorial Laboratory of Chemical Engi¬ 
neering, University College, London, was performed 
by Prince George, who unveiled the Ramsay Memo¬ 
rial Tablet When the laboratory was instituted in 
1923, the old parish vestry hall of St Pancras in 
Gordon Street was taken over, modified and equipped 
for temporary use, and this building is incorporated 
with the new laboratory in the complete scheme of 
the tribute to the work achieved by Sir William 
Ramsay during his tenure of the chair of general and 
inorganic chemistry at University College from 1S67 
to 1913 The erection of the new building was made 
possible by a number of leading chemical and chem¬ 
ical plant manufacturers, who subscribed a capital 
fund of £26,000 and also guaranteed an annual in¬ 
come of £4,000 for a number of years. The new lab¬ 
oratory has been planned to accommodate fifty stu¬ 
dents and research workers, and is the first of its kind 
m this country to be designed and erected specifically 
for chemical engineering teaching An important 
feature is an industrial laboratory for the erection, 
testing and operation of semi-large scale chemical 
plant 

The recent report of the London School of Hy¬ 
giene states that the school has been admitted as a 
school of the University of London in the faculties of 
medicine and science The board has approved an 
agreement with the Seamen’s Hospital Society 
whereby members of the medical staff of the Hospital 
for Tropical Diseases form the new Division of Clin¬ 
ical Tropical Medicine which has been established in 
the school A university chair has been established in 
the School for Medical Industrial Psychology. Re¬ 
search work has continued to increase The carrying 
out of much research work has been made possible by 
grants from such bodies as the Medical Research 
Council, the Department of Scientific and Industrial 
Research, the Industrial Health Research Board, the 
Empire Marketing Board, and various government 
departments. In the past two years £1,250 has been 
given to the school by Imperial Chemical Industries 
for the purchase of special equipment in the Division 
of Biochemistry 

Former Governor Aimed E. Sierra laid the cor¬ 
ner-stone of the Louis Marshall Memorial, the new 
Science Building at the New York State College of 
Forestry, Syracuse University, on December 4, 198L 
The Board of Trustees of the College of Forestry, 


Chancellor Charles W. Flint, of Syracuse University, 
Commissioner of Education Frank P. Graves, Rabbi 
Benjamin Friedman and Dean Hugh P Baker par¬ 
ticipated m the ceremony. The laying of tike corner¬ 
stone marked the twentieth anniversary of the college 
and was symbolic of the rapid growth of the institu¬ 
tion, the physical properties of which now embrace 
three large buildings and approximately 7,000 acres 
of land 

A $400,000 addition to the present quarters of the 
New York Academy of Mediome, Fifth Avenue and 
103rd Street, made necessary by the increased needs 
and steady expansion of the organisation, has been 
announced A gift of $350,000 toward the building 
by Mr. Edward S Harfcness was announced at the 
same time The new structure, to be of six stories, 
will bo built on one of the three adjoining lots on 
East 103d Street and over the auditorium. When the 
present building was planned seven years ago, provi¬ 
sion was made for additional stones to be built as 
the need arose, and it is expected eventually to con¬ 
tinue the building eastward on the two other lots. 
Mr H&rkness made his gift on the condition that the 
academy raise a $400,000 endowment. This has al¬ 
ready been done and $11,000 has been raised toward 
the academy’s share of the new addition. The facade 
of the addition will be of stone for the lower three 
stones, and bnck with stone trimmings and comers 
for the upper three stones Additional facilities will 
now be provided for the library, particularly for the 
care and study of the books on historical medicine; a 
seminar room for teaching historical medicine; space 
for the care of portraits and engravings on medical 
subjects; a larger committee room and exhibition 
space 

The Department of Geology of the University of 
Vermont will install a two component Milne-Shaw 
seismograph, to be operated m connection with the 
new Robert Hull Fleming Museum. A grant for this 
purpose has been made by the National Research 
Council, and it is hoped to have the instruments in 
operation by the fall of 1932 Seismograph stations 
in the northeastern part of North America are in 
operation at New Haven, Cambridge, Halifax, Ot¬ 
tawa, Buffalo and New York City It is believed that 
the addition to this network of a station at Burling¬ 
ton will be of considerable value. 

The British Museum (Natural History) has given 
£2,000 to the University of Cambridge for the use of 
the Scott Polar Research Institute. The sum repre¬ 
sents part of the unspent balance of a fund which was 
subscribed to meet the cost of working on the collec¬ 
tions and publishing the scientific results of Captain 
Scott's "Terra Nova” expedition* 

The contributions f*om the Boyce Thompson tfc 
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tute far Plant Research, Yonkers, New York, dealing 
with all phases of plant research, which formerly 
were named only as reprints from other journals, are 
now published from the institute only and collected in 
yearly volumes of not less than five hundred pages 
Subscribers will also receive reprints of the profes¬ 


sional papers dealing usually with practical applica¬ 
tions of the research work Persona carrying on 
investigations or teaching along the lines discussed 
will be placed on a mailing list for notices of publi¬ 
cations as issued, and furnished with copies on re¬ 
quest Others may purchase such reprints. 


DISCUSSION 


GAUBU8IA IN FOREIGN LANDS 

Ik about 1920, apropos of the successful use of 
Gambuma for the control of mosquito breeding in the 
extra cantonment gone of a U S Army camp in 
1018, the International Red Cross made an appeal 
through diplomatic channels to the Bureau of Fish¬ 
eries for broodstocks of this fish for Italy and Spam* 
The shipment that went forward to Italy was a fail¬ 
ure, very probably due to improper care of the fish 
while en route However, the fish sent to Spam ar¬ 
rived m fairly good condition. A rapid multiplication 
appears to have taken place, and within a year or so 
Italy was able to obtain a broodstock from Spam 

In a paper entitled “Recent Developments m the 
Control of Malaria” 1 given before the National 
Malana Committee (conference on malaria at Louis¬ 
ville, Kentucky, November, 1030) by Dr L W 
Haekett, of the Rockefeller Foundation, who had been 
stationed in Italy, collaborating with the Italian 
National Health Department, stated that the intro¬ 
duction of Gambusia into Italy led to unexpected 
results. He points out that multiplication was un¬ 
usually rapid and the density of the Gambusia popu¬ 
lation in some localities apparently now exceeds that 
of the most favorable places in our Southern states 
Standing water in some sections has become fairly 
clogged with the fish, so much so that the peasants 
complain that the cattle refuse to drink the water. 
To illustrate the density of the fish population, Dr 
Haekett says. 

From oue lime sink in Istna about an acre in extent 
we took over four million Gambusia for distribution pur¬ 
poses last year without apparently diminishing the num¬ 
ber per mut of area. No faorlsontal vegetation, however 
thick, can protect anophelene larvae from the flBh, large 
and small, which constantly patrol every square inch of 
water surface. In the area of about eight square miles 
which we have had under observation for five years in 
Xstria, the spleen index in a scattered rural population 
has gone down from 98 per cent in 1984 to about 10 
per cent in 1980, 

(It may be explained here that malana causes the 
spleen to become enlarged and the examination of 
people^ especially school children, for enlarged spleens 

% Journal Southern Medicol AssoeiaHon, xxiv 8, pp 
418-480, Hay, 1981. 


is a common method of determining the prevalence of 
malaria in a community) 

In regard to the effectiveness of Gambusia for the 
control of malana m the area referred to in the pre¬ 
ceding paragraph, Dr Haekett says 

Acute epidemic malaria is reduced to sporadic cases, 
and a tuberculosis preventorium for Viennese children can 
now be operated throughout the year instead of being 
closed from June to October. There has been no case 
of malaria among the 300 children in the last two years 
Nothing but Gambusia distribution has been done in 
this area 


Although Gambusia is very effective in standing 
water, Dr Haekett points out that in Italy Anopheles 
macuhpenms, an efficient vector of malana, breeds 
along the edges of running streams, and for the eradi¬ 
cation of this mosquito the fish have not been success¬ 
ful, since Gambusia, as is well known, does not fre¬ 
quent running water 

It is understood that Gambusia has been distributed, 
from the original introduction into Spain, to nearly 
all countries of Europe from Germany and Austria 
southward The results claimed for Gambusia in 
southern Europe, and especially in Italy, as an eradi- 
cator of mosquito larvae far exceed those secured in 
this country 

The great value of Gambusia as an eradicator of 
the aquatic stages of the mosquito was first clearly 
shown in the wide use made of the fiBh in the extra 
cantonement zone of Camp Hancock at Augusta, 
Georgia, in 1918 s Other studies were undertaken 
after this investigation was eompleted and the results 
published, and the great value of Gambusia as an 
agent for the control of mosquitoes and malana be¬ 
came definitely established Various pnor 
were made for Gambusia and other small fi*h as 
eradieators of mosquito larvae, but they were not 
based on well-founded or extensive evidence. In an 
effort to secure an enemy of the mosquito which will 
work every day in the year without eost or eaxt^ Gam- 
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tnuda has bean introduced, sot only into southern 
Europe, but also into Palestine* the Philippine Islands 
(from whence it is reported to have reached China and 
Japan), the Hawaiian Islands, the West Indies and 
the Argentine 

Gambusia apparently did not multiply as rapidly 
or become as numerous in other localities where it was 
introduced as it did m Italy However, it generally 
multiplied and spread In Palestine alone it appears 
to have met enemies with which it could not cope 
successfully Often Gambusia spread far and wide 
from the place of introduction, as already indicated, 
until it has become almost cosmopolitan in the wanner 
sections of the world. 

Samuel F. Hildebrand 

Bureau or Fisheboes, 

Washington, D C 

THE COMMON EARTHWORM AS A SERIOUS 
ECONOMIC PROBLEM 

Ordinarily the common earthworm is thought of as 
being a valuable adjunct to the fertility of the soil. 
Under ordinary conditions this la generally true. 
However, a condition has come to my notice m which 
just the reverse is the case 

A few weeks ago a rancher from one of the lower 
mountain valleys came into my office with the fol¬ 
lowing story From the mam canal, a ditch about a 
mile and a third m length leads to his ranch This 
supply ditch skirts the base of a hill which is largely 
clothed with scrub oak. Consequently, conditions 
bordering the ditch are ideal for earthworms, because 
the soil contains large quantities of humus. Organic 
matter is abundant. 

The whole problem is that the soil bordering the 
ditch is so riddled with the burrows of earthworms 
that it is almost impossible to get water through the 
ditch with which to irrigate the fields of the ranch. 
The soil bordering the ditch is so porous that the 
greater part of the water seeps away and is lost This 
is a serious condition, and, m years of a scarcity of 
water, it becomes doubly serious. The Tancher was 
seeking a remedy, for his ranch threatened to become 
valueless as a result of this condition 

Bo far as the writer is aware this problem is 
unique. No precedent was available upon which to 
base a definite answer to the rancher. However, it 
was suggested that the ditch be shut down and copper 
sulphate lie used to poison the worms Copper sul¬ 
phate can be dropped, a handful about every three 
or four feet in the standing water in the ditch When 
the water shall have all soaked into the eoil, the ditch 
could He opened up again 

If the worms are to be poisoned they must be 
poisoned by a method that will be harmlees to live¬ 
stock, since live-stock use the water of the ditch for 


drij&ihg purposes. it fliHimn that- theeupper 
method is the least i&dy to be d a nger o us. Bcnmwwk 
done fay the winter in former yean* mom to tadteato 
that Am chemical, ever * short petted of time, wit 
result in so ham to vertebrates 
la toe West, in vugm desert sod, so far as toe 
writer is able to determine, earthworms do not 
occur. They become established only when dry bad 
is brought under irrigation In some sections of the 
West, rf not most sections, irrigation has not been 
practiced for very long, comparatively speaking. 
Consequently, earthworms are just now beginning to 
be present in really considerable numbers. In fields 
and pastures generally they are valuable adjuncts to 
the fertility of the sod, but, in situations such as the 
above described, they may be a serious pest In toe 
future they may become more of a peat and a source 
of serious economic loss However, it is'believed that 
copper sulphate, a cheap chemical, may be the solu¬ 
tion to such problems 

Another solution would be to concrete toe supply 
ditto; but this is an expensive proposition. To bnild 
a wooden flume would also be expensive. As a 
temporary measure, the rancher in question used 
tarred roofing paper, folded into toe ditto, as a 
relief measure This latter worked, but it m obviously 
only a purely temporary way to solve toe problem. 

The writer has in his own flower garden a short 
row of sweet peas that it is impossible to water with 
the hose from the city water supply, when the hose 
is allowed to run a fair stream with toe nostle placed 
in a tin tomato can at the head of the row. This 
is due to the burrows of earthworms draining away 
all the water Consequently all watering of totes 
flowers is now done by surfaoe sprinkling 
Water is all-important in the West. Times that 
are well informed know toe careful attention tort is 
given to reclamation and to eonservxtion of the water 
supply in toe western United States. Any waste Of 
water is serious, and a direst economic issue. With 
regard to the problem as above stated, further re¬ 
search is to be undertaken by tins labor a tory and it 
is hoped that a ablution may be reached. 

C. T. RtW 

Wsttow Stats Oomjms as (lotemp 

CONICAL HAILSTONES 
Two interesting descriptions of contort m&Mkm 
have recently appeared m SconroP, one by lb. A. ft. 
Moore and one by Mr W W Wegener. It is navwr 
easy for an author to feel sure tort ha has asaastaad 
all the literature, and it may therefore be worth white 
to sal attention to two papacs on s dt smta r srityart 

iC T Hint, “The Waste of fl clrttaaa rt'OMter 
Sulphate <m btttos,” draft. Patft. mi M ltoM 
U.9 Moore, Bowes, T»; ttt tfwaa HlToMHk 
W illis W Wegener, Soonoa, 74: 4U (ShtaRlW),, 
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written between fifty and sixty years age by Osborne 
Reynolds*. 

The papers by ReynOlda deal with the manner in 
which raindrops, enowfiakes and hailstones are 
formed. Concerning the shape of a hailstone he says. 
“Although to the casual observer hailstones may ap¬ 
pear to have no particular shape except that of more 
or lass imperfect spheres, on closer inspection they 
are seen all to partake more or less of a conical 
form with a rounded base like a sector of a sphere. 
In texture they have the appearance of an aggrega¬ 
tion of minute particles of ice fitting closely to¬ 
gether, but without any crystallization such as that 
aeen in the snowflake—although the surface of the 
cone is striated, the striae radiating from the vertex. 11 
This description is similar to those given by Mr 
Moore and Mr. Wagoner for the snowflakes which 
they observed 

Reynolds made some experimental studies m which 
he obtained imitation hailstones of this shape, but in 
connection with real hailstones he says * “When found 
on the ground the hailstones are generally imper¬ 
fect n Perhaps this imperfection is one reason why 
the corneal form is not observed more frequently 

Autbitb Tams Jokes 

Suits; College 


THE SCHOOL DAYS OP LORENTZ 
I ah not sure how generally known it is among 
•dentists in this country that on September 9 last a 
monument to Hendnk An toon Lorentz was unveiled 
in the Sonsbeekpark in Arnhem by Princess Juliana 
of the Netherlands In connection with this event, one 
of Lortntz’s early school fnends published in the 
Miuywfy Pott for September 5 some recollections of 
many yearn ago. Thinking that a good many readers 
of Somon may be interested in anecdotes concerning 
Lorente, 1 am sending herewith a free translation of 
some of tbs stones told in this article. 


I Auuh Aw ftequKlBtance ot Lorentz in the day. when 
Aw boiling of n bottle of water ia the early morning 
heme wee teenbleeeme for Aw bonaewlfe; it could be 
bonght tor a penny and a half m one of the neighboring 


IBM* after 1 had eeme to lira in the atreet where 
Loteat* > > father kept a grocery, each of aa was sent to 
fMt h hot water. As customary among boys who moot 
for Aw Urtt time* we bad to make acquaintance by means 
of a hfbii an4 I was quite ready for a good working 
■flutg but did not get that far. Sven in Ms early years 
ifa^Lorante ms Of a peace-loving nature, besides 
he J 0 b 9 Wc& fcls powers for logical thinking I can still 
bfevldm sgy, you think we had better postpone 

lighting to dangerous when 


RomBta Lit and FMl floor Manchester, 
and U77-f») Bepriatsdta 
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you are carrying a kettle of bettng water; for boms 
team permanent scars, 11 X had lest my desire to fight 
and we walked home the best possible friends. 

From a later period: One of the three teachers in our 
school used to leeture occasionally on scientific subjects 
For these lectures he needed drawings Drawing was 
my one accomplishment. The strange thing happened 
that I was frequently punished a few days before a tee 
ture was to take place The punishment consisted of 
having to draw physical apparatus with white chalk on 
bhke paper. One day there was apparently so much 
work to be done that one boy could not get it completed 
in time To the great astonishment and indignation of 
the entire school, Lorentz was also punished on that day, 
no one knew why Bo that afternoon, Hontje and I sat 
bent over large sheets of blue paper During our work 
he explained to me the principles underlying the various 
instruments that we had to draw To him everything 
was as clear as crystal, I did not understand much about 
it and did not know where he got all the information, 
thinking at first that he was fooling me, All of a sad 
dent our teacher came in, probably having heard a good 
part of the lecture Lorents had given me, for he patted 
him on the back and said: 41 What brains 1 There is not 
very much I can teach you about this subject any more . 9 9 
Among the boys of our acquaintance it was the common 
conviction that Lorentz knew everything 
From his early manhood, One day I nearly burst with 
laughing for I met Hentje wearing a full, black beard; 
he was then nineteen years old When I expressed my 
astonishment at this remarkable adornment of his chin, 
ho answered, 44 1 have been appointed teacher in one of 
the evening schools this beard will support my pres¬ 
tige n His good-hearted, intelligent eyes showed the 
same twinkle teat always characterised him in boyhood. 

A&NOL0 Dresden 

flWABTHHOR* COLLEGE 

THE WORK OF DR. BASKERVILLE 
In the issue of Science for October 30, Dr Car* 
nuchftd is credited (p. 422) with the following state¬ 
ment concerning the work of the late Dr Charles 
Baskemlle: “He discovered the chemical elements, 
carobnium and berzehum,” 

This is obviously a slip, as no such elements are 
nseogmsed by chemists. Dr. Baskemlie, with whom 
I had the honor to be associated for four years, did 
tentatively announce the discovery of sutertabaes 
which he designated as caroliuium and berseEum. 
The anaounoeBieat was premature, and X am oertaus 
that he regretted it. The literature records mmy 
wtt rihw oceumaees, and this does not many way 
deteteet from the high opinion Which Hr, Canmdkael 
holds eooemaug Dr, BnkemH^ who was net only a 
M&m reeeaafeh chemist but * mam wtasafcutdlim* 
aulate aulating pernoraUty endeared him to Ids cel- 

tatfsp* 'Nawuh Yaf P*s$ro 

hurw TJumuarr 
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THE TERM PROTEIN 

The article on “The Revolt of the Biochemists” hy 
me published July 10th in Science contained the 
following statement: 

In 1860 the term ‘ ‘ protein ’ ’ was Introduced by Mul¬ 
der . 


It should lead* 

In 1889 . 

The author overlooked the error and is indebted to 
Professor Lafayette B. Mendel for having called his 
attention to it 

P. A. Levbhk 


SPECIAL CORRESPONDENCE 


TWENTY-SEVENTH ANNUAL NEW ENG¬ 
LAND INTERCOLLEGIATE GEOLOG¬ 
ICAL EXCURSION 

The twenty-seventh annual New England Inter¬ 
collegiate Geological Excursion was held at Montreal 
from October 10 to 12 Approximately fifty mem¬ 
bers attended and the following institutions were 
represented Colby, Columbia, Dartmouth, Harvard, 
Massachusetts Institute of Technology, Massachusetts 
State College, Massachusetts State Normal Sohool, 
McGill, Mt Holyoke, New Hampshire, Tufts, Syra¬ 
cuse, Union, Vermont, Quebec Bureau of Mines, and 
the Geological Survey of Canada. 

On Saturday morning Professor J. J. O’Neil led 
the party on a trip to the agglomerate on St Helen’s 
Island. The agglomerate is intrusive into the Utica 
shale, outcrops of which may be seen on the south 
end of the island. The fragments in the breeeia are 
sub-angular and consist of Pre-Cambnan gneiss, 
Potsdam sandstone, Utica Bhale, and various lime¬ 
stones. The blocks average three inches in diameter, 
but many ore much larger and a few measure scores 
of feet across Perhaps the most interesting inclu¬ 
sions are the large blocks of limestone exposed on 
the northeast end of the island, for they contain 
Lower Devonian fossils The ground mass of the 
agglomerate is highly altered, but contains apatite, 
perovskite, pynte, hydronephehte, epidote, abundant 
carbonates, and doubtful meliiite. It is probably 
alnoite or camptomte 

The afternoon excursion, a trip over Mount Royal 
on foot, was led by J. J O’Neil, J E Gill and F. F. 
Osborne The party climbed up the east slope of 
the mountain, which rises directly west of McGill 
University. The first outcrops studied were Trenton 
limestone cut by a variety of dikes and sills. Higher 
up on the mountain is a small belt of Utica shale, 
altered to a compact homfels. The next Btop was 
at the coarse eesexite just below The Lookout From 
The Lookout one may make an excellent survey of 
the St. Lawrence Lowland, which lies about one hun¬ 
dred feet above sea-level. Extending east from Mon¬ 
treal are the Monteregian Hills, the elevations of 
which vary from 715 feet to 1,755 feet. They are 


intrusions of alkaline rooks similar to Mount Royal. 
Still further to the east and southeast are the Green 
Mountains. Slightly east of south is the Champlain 
Lowland and somewhat west of south are the Adiron¬ 
dack 

From The Lookout the party proceeded to the 
raised beaches on the south side of Mount Royal. 
These beaches indicate the upper marine limit of 
the Champlain sea at the close of the Pleistocene, the 
highest stands at about 576 feet The last stop was 
in a large quarry on the west dope of the mountain, 
where marmonzed and squeezed Trenton limestone 
is intruded by nepheline syenite and basic dikes and 
sills. It is clear that considerable fiowage of the 
marble has occurred since the intrusion of the dikes 
and sills, for the latter are crumpled and sheared 

In the evening the group gathered at the McGill 
Union for brief talks on the tnps to be held on Sun¬ 
day and Monday. Refreshments were then served 
and the meeting broke up into small gxpups for in¬ 
formal discussions. 

On Sunday Professors J. J. O'Neil, F F. Osborne 
and R P D Graham led the mam party on an auto 
tnp of one hundred and fifty miles to the Morin 
anorthosite area m the Laurentian Mountains. Un¬ 
fortunately it rained most of the day Nevertheless 
the party saw a variety of Pre-Cambnan rocks, in¬ 
cluding Laurentian gneiss, Grenville limestone and 
Monn anorthosite. At the Ivry mine there is an 
interesting area of ilmemte and anorthosite. Dr. 
Osborne considers the ilmemte to be an intrusion into 
the anorthosite. 

On the same day Dr. H. W. McGerrigle guided a 
small party studying the stratigraphy of the Lower 
Paleozoic rocks around Montreal. The Island of 
Montreal and the St Lawrence Lowland axe under¬ 
lain by Upper Cambrian and Ordovician strata 
dipping very gently to the southeast and resting upon 
a Pre-Cambrian basement, which is found m wells 
2,500 feet below Montreal. The Potsdam sandstone, 
Beauhamois dolomite, Lowville limestone, Black 
River limestone, Chazy limestone, Utica shale and 
Lorraine shale were all studied. 

On Monday the entire party, guided by Drs H. W- 
McGerrigle, studied the structure and stratigraphy of 
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the overthruat sheets of Lover Paleozoic limestones 
in the vicinity of Philipsburg, P. Q. One stop was 
along the shore of Miasissquoi Bay, where the Cham¬ 
plain thrust may be seen The Bock Rrver dolomite, 
of Lower Ozarkian age and belonging to the Philips- 
burg thrust block, rests on the Utica shale, of Upper 
Ordovician age and belonging to the foreland An¬ 
other stop was at the qnarry of the Philipstrarg 
Marble Company, where the Stntes Pond and Wal¬ 
lace Creek formations, both of Upper Ozarkian age, 
may be seen 

Considerable time was spent on the Naylor Lodge 
and Lnke Hill formations, the relations of which 
have been a subject of controversy 1 between Dr Mc- 


Gemgle and Dr* Ulrich. The party agreed with 
Dr. MeOemgle that the physical evidence disproved 
Dr. Ulrich's cave hypothesis. 

Some of the most interesting exposures were those 
seen one and a half miles north of St Arrnand, for 
they show the tremendous breociation at the base of 
the St Arrnand thrust sheet 

The party deeply regretted that illness prevented 
the attendance of two of its members, Dr T H 
Clark, of McGill, who had organized the excursion, 
and Dr. W Q Poye, faithful secretary of the excur¬ 
sion for many years 

Mahland Billings 

Harvard University 


REPORTS 


DOCTORATES CONFERRED IN THE SCI¬ 
ENCES BY AMERICAN UNIVERSITIES, 

Id30*3X 

The Research Information Service of the National 
Research Council, with the cooperation of the regis¬ 
trars of the various American universities, is again 
able to present information regarding the doctorates 
in science. 

The following data for the academic year 1030-31 
supplement the data in Science 72 357-358 (1930), 


where a survey is given of the data for the period 
1808-1030 

Detailed data for the year 1030-31, with compara¬ 
tive statistics for the past ten years and with the 
names of the recipients of the degrees and the titles 
of the theses, will be found in Reprint and Circular 
Series numbers 75, 80, 86, 91 and 95 Copies of these 
may be obtained from the Publication Office, National 
Research Council, Washington, D C. 

Clarence J West 
Callie Hull 


TABLE I 

Doctorates Conferred according to Subjects 




*22 

*28 

*24 

*25 

*26 

*27 

*28 

*29 

*30 

*81 

Chemistry. 


150 

185 

251 

250 

257 

270 

278 

312 

317 

392 

Zoology \ 


39 

45 

42 

71 

55 

70 

89 

91 

102 

117 

Psychology 


32 

46 

Cl 

61 

60 

74 

66 

112 

97 

105 

Physics _ 


57 

54 

58 

59 

76 

92 

78 

101 

91 

93 

Botany 

^ mMtl ** 

37 

64 

57 

69 

69 

58 

61 

76 

81 

81 

Mathematics 


20 

28 

82 

24 

47 

46 

44 

61 

75 

78 

Physiology - - 

nlH M „ ^ 

18 

20 

17 

17 

43 

35 

28 

87 

46 

46 

Agriculture 

a* V. M 

9 

10 

11 

16 

19 

19 

31 

27 

29 

45 

Geology „ 


22 

84 

41 

25 

27 

42 

35 

45 

63 

29 

Bacteriology 


15 

32 

12 

20 

21 

20 

80 

26 

87 

88 

Pathology''' - . 

„ „ „ „ w 

27 

21 

12 

5 

4 

16 

31 

27 

31 

26 

Engineering - 

m * w* - W r* 

4 

5 

5 

2 

11 

10 

28 

34 

49 

25 

Public Health - 

M M m M 





8 

4 

4 

18 

8 

20 

Anatomy - - 

- ^ ™ __ 

5 

10 

5 

4 

11 

13 

12 

15 

12 

11 

Astronomy « 

— 1 _, „ M „ ^ „ B 

4 

6 

7 

8 

7 

9 

3 

8 

4 

11 

Anthropology 

H „ „„ 

0 

3 

8 

2 

5 

3 

5 

18 

6 

7 

Ctoography — 

w M „««««« 

3 

7 

8 

18 

11 

14 

7 

12 

17 

6 

Metallurgy « — 


1 

2 

2 

8 

10 

4 

18 

8 

4 

5 

Paleontology _ 


1 

2 

2 

1 

7 

0 

1 

2 

6 

8 

Archaeology - - 

„ .. » «« — .,- 

0 

0 

0 

0 

0 

0 

0 

2 

2 

2 

Med. k Burg. 





„ 

„ 




4 

2 

Mineralogy - ^ - 


0 

1 

1 

4 

4 

2 

0 

1 

3 

1 

Meteorology 

- * 

2 

0 

0 

0 

0 

0 

0 

2 

0 

0 

Totals «. f 

fnnm n wiu<«m M* .. hh t»w 

455 

575 

6U 

640 

745 

796 

844 

1027 

1074 

1146 
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TABLE H 

Docraura Ownno *ooMmn» to UmvauntsM 



*2S 

*23 

*24 

*25 

*26 

•27 

7B 

W 

>30 

*31 

Wisconsin 

32 

44 

41 

64 

53 

55 

60 

66 

86 

86 

Chicago * ~ 

61 

71 

75 

59 

78 

86 

70 

99 

54 

82 

Ohio State - — - 

18 

21 

20 

88 

25 

80 

35 

48 

50 

u 

John* Hopkins - - — 

28 

58 

44 

36 

50 

44 

56 

62 

55 

67 

Cornell . 

36 

41 

60 

39 

43 

62 

67 

60 

50 

or 

Michigan ~ . 

20 

16 

25 

15 

32 

so 

52 

38 

55 

56 

Yale - - .... 

22 

34 

22 

41 

38 

34 

88 

47 

43 

53 

Columbia ~ „ .— 

31 

58 

57 

51 

49 

62 

46 

61 

44 

51 

Harvard — . „- 

21 

31 

35 

25 

35 

42 

38 

40 

40 

49 

California 

24 

27 

20 

81 

38 

48 

37 

60 

47 

48 

Minnesota - .. « « 

16 

17 

23 

23 

30 

29 

41 

53 

08 

47 

Illinois - — -- - 

26 

33 

20 

82 

44 

31 

36 

34 

43 

45 

Iowa State ~ - - 



9 

12 

14 

13 

26 

28 

26 

39 

Iowa - » —- 

12 

12 

16 

19 

28 

24 

32 

88 

26 

34 

Stanford _ - . — 

7 

8 

14 

15 

37 

17 

17 

26 

26 

28 

Calif Inst. ~ — 

2 

0 

9 

8 

15 

8 

18 

22 

18 

23 

Now York - „ 

8 

10 

2 

5 

7 

4 

11 

18 

10 

23 

Pennsylvania 

9 

8 

12 

12 

14 

27 

18 

24 

26 

19 

Mass* Inst ~ ~ . 

8 

11 

18 

18 

13 

18 

13 

20 

29 

16 

Princeton - — „ 

12 

9 

17 

15 

12 

18 

17 

25 

22 

16 

Pittsburgh - „ m -- 

7 

7 

5 

8 

7 

11 

13 

8 

16 

15 

Cincinnati _ . 

5 

3 

4 

7 

8 

5 

1 

14 

6 

13 

Northwestern *- .... n -— 

7 

2 

6 

2 

4 

6 

8 

5 

8 

13 

Maryland .. 

0 

0 

1 

5 

6 

3 

6 

8 

3 

12 

North Carolina ... - -* 

1 

2 

1 

0 

7 

3 

4 

3 

6 

12 

Missouri - - 

4 

0 

5 

4 

8 

7 

2 

3 

6 

9 

Virginia 

2 

1 

3 

5 

6 

8 

3 

5 

12 

9 

Western Reserve - „ -...... 








3 

5 

9 

Mich State _ ... 

0 

0 

0 

1 

4 

2 

2 

6 

2 

8 

Penn State ~~ - . . - 






1 

4 

3 

3 

8 

Wash 8t Louis.- 

2 

8 

2 

0 

5 

7 

2 

7 

7 

9 

Brown - - 

3 

3 

3 

8 

4 

4 

5 

7 

9 

7 

Catholic . 

0 

1 

3 

8 

6 

5 

8 

0 

2 

7 

Indiana „ ..... 

3 

5 

5 

8 

7 

5 

8 

9 

11 

7 

Nebraska . 

2 

2 

5 

7 

2 

2 

8 

4 

6 

t 

Purdue . 







1 

0 

4 

6 

Washington . .. . 

TWvlrn 

2 

0 

1 

3 

1 

1 

5 

8 

A 

6 

JL 

6 

R 

1/lUtU m m ta if Hta ^.tan tatta- 

Kansas -.. 

0 

2 

~2 

4 

8 

8 

6 

10 

U 

© 

B 

Rico . - . ..__ 

1 

0 

1 

2 

1 

1 

8 

4 

3 

S 

Rochester ... 




1 

0 

a 

3 

0 

2 

S 

Rutgers - - . 





2 

3 

9 

4 

5 

8 

Texas _ 

0 

1 

0 

0 

1 

3 

0 

7 

5 

ft 

Clark - - - . —, 

6 

8 

8 

6 

7 

7 

5 

11 

11 

A 

Fordham . . 

2 

2 

0 

2 

2 

1 

2 

8 

6 

« 

Mass State _ 

2 

1 

1 

0 

1 

0 

1 

1 

3 < 

4 

Rensselaer _ . . 

1 

0 

2 

0 

2 

2 

7 

3 

2 

* 

St Louis 



*x 



2 

3 

2 

3 

4 

American — . 





3 

3 

3 

1 

0 

ft 

George Peabody - - „ _ 






«.»- 



** 

, ft 

Geo Washington - . „ _ 

'i 

13 

6 

6 

4 

4 

2 

5 

3 

ft 

Wmh state 



«*» M 

w 


•M 



1 

» 

Vanrierl; It 




m * 

M *» 


2 

2 

0 

ft 

Colorudo 

i 

1 

0 

1 

3 

l 

8 

3 

2. 

{' 

Georgetown - ... _ 




„ 




l 

0 

ft 

Notre Lame - _ _ _ 

0 

1 

2 

0 

0 

0 

0 

1 

3 

ft 

Radcliffe - _ _ _ 

8 

3 

I 

8 

8 

2 

1 

2 

0 

' f 

Arizona . - „ _ _ -. 



x 4mm 

m - 


1 

0 

0 

0 

1 

Bryn Mawr . , 

7 

0 

1 

1 

2 

4 

0 

1 

2 

k 

Marquette . H . 



_ 

_ 



1 

0 

9 

X 

N Y Forestry 

_ 


<■ mt 

„ - 

1 

1 

5 

2 

0 

ft 

Oregon _ _ _ _ 





1 

0 

0 

0 

a 

l 

Syracuse . _ . 

1 

"o 

0 

0 

2 

8 

2 

1 

% 

s 

Boston _ 

0 

1 

0 

0 

1 

0 

0 

0 

t 

“ ft 

Tvltm . . 

-- 

- 



- 

1 

8 

1 

i 

ft 

Totals 

405 

575 

eu 

540 

745 

790 

844 

JUM7 

UM 

an 
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SCIEimFIC APPARATUS AND LABORATORY METHODS 


THE m OF MICRO-MANIPULATORS 

fknot i&ttiMting variations itt tho n» of tlfte micro- 
manipulator kava mdnc«d me to call attention to a 
point m ita historical development I developed a 
latao-mawpriator in 1905 1 at the University of 
Pennsylvania for the purpose of dissecting the egg 
eases of certain animals and orienting the eggs in 
such a way as to be aide to work out the cell lineage , 
and used the some apparatus for removing chromo¬ 
somes from eggs. Since these eggs are heavy and 
would fall to the air-water surface of a banging drop 
and be burst by surface tension effects, it was neces¬ 
sary to work from above even though the air-water 
surface might produce optical distortions while mak¬ 
ing the observations. A slightly modified micro- 
manipulator was used in cutting and stimulating pro¬ 
to Jsoa* This work was done entirely independently 
of the Barber pipette holder which was developed in 
Kansas simultaneously. I did not hear of the Earlier 
pipette holder until many years later when it was de¬ 
veloped by Chambers and others, who found it prefer¬ 
able to worh in hanging drops More recently 
Richards* has developed an instrument for working 
above the slide and McNeil and Oullberg 4 have de¬ 
scribed a similar instrument As to the virtues of 
these different types, the rack and pinion used by 
myself gives very rapid manipulation at low powers 
of the binocular microscope. I used also a micrometer 
sereWj working against a spring This type gives a 
dower motion but if it guides a square tube sliding 
Upon a square rod, there is liable to be some lost mo¬ 
tion at nght angles to the action of the spring unless 
further springs are used to tighten the bearings 
<Thul micrometer arrangement, as well as rack and 
pipiou for rapid motion, is used by Richards Mc¬ 
Neil and Oullberg used the hinged joint as developed 
by Chambers. It seems possible that the hinged joint 
noting against * spring may be preferable for move- 
manta of short distances. More extensive movements 
would be complicated by the fact that the movement 
$s itt fee are of a circle and not in a straight line. 

In *sf Cricro^ncnipuElat^y movement in the three 
orient was Obtained by actuating three knurled 
heads rids by ride in fte some plane and it was in- 
Hoffafi to devcieb tcAbxcc by which movement in any 
'dbeoben could be performed by the fingers of one 
hand. A long peaod of education is necessary and 
lb seems probable that a sncro-numipulator made on 
tike {sM^b of the pantograph would be preferable 

, xJttofapfcri BaMfe, tt: HI, 1*07. 

J te pertwc M af Jt?efagy, I■ 87,1*00. 

ej j sor eri Of JMspM flb si rirt ry , 87: 468, 1*80 

< ««tariHhf4tiH a i9a. 
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in that tune required to develop these reflexes would 

h® wred ’ J. P. MoCtenoM* 

UrrmusiTv or Mnransora 

RAPIDLY RIPENED HAEMATOXYLXN AND 
ITS USES 

Kohl and James 1 hare recently presented a rapid 
method for the ripening of haematoxylin in sodidaons 
by exposure to a powerful quarts mercury vapor 
light The writer for several years has been using, 
with considerable success, another method suggested 
by Kies Ethel Thomas, of the Thomas Biological 
Supply Company, Charleston, I1L The method applies 
principally to the ripening of the haematoxylin for 
H&idenhain's iron-alum stain, but may be adapted to 
other haematoxylin stains It consists of merely 
adding the haematoxylin crystals (sufficient to make 
a one half per cent solution) to boiling distilled water 
In making the solution the writer has found it beet 
to bring the water to a vigorous bod The fire is 
turned off and the crystals added before bubbling 
completely ceases. A sufficiently large container 
should be used so that the solution does not over¬ 
flow during the effervescence accompanying mixing 
The solution may be used as soon as cool, but is a 
little better if permitted to stand a few hours. It 
changes but little after several weeks in a flask with 
only a loose cotton ping 

In use, material to be stained is treated according 
to the usual Haidenhain method, with the exeeption 
that the writer uses mtenmflers which have proved to 
be advantageous, although they may be omitted, the 
results being comparable to the usual ones with this 
method 

la intensifying the stain the material is removed 
from the haematoxylin, rinsed in distilled water and 
destained in 2 per cent, iron-alum until all undesir¬ 
able precipitates are removed and the intensity of the 
stain is below that desired in the finished preparation 
The material is then nnaed for one to three hours or 
even longer in _ two to six changes of distilled water. 
After the material to thoroughly rinsed to remove 
all traces of iron-alum, the stain is then intensified by 
unmemon » a weak solution of sodium amd carbo¬ 
nate, magnesium carbonate, or littewn carbonate) until 
it assumre the desired intensity. In this way a greater 
degree of differentiation is attained than by the ordi¬ 
nary method. The wnter has found lithium carbonate 
more satisfactory than sodium acid ms^misto. 
Magnesium carbonate has not been need on a 
Variety of material for its valaa to be estimated, al- 

t% j Kohl, C If James, "A Method tor Rtosateg 
H as mate xytte Solutions Rapidly," Sconce TO. 847, 
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though where it haa been used it has given satisfac¬ 
tory results 

W H Cahf 

The Ohio State University 

HEAVY GLASSWARE IN TJJE LABORATORY 

This note was suggested by that of Dr J Howard 
Brown who recently described in these columns the 
use of milk bottles with a crown seal for bacteriolog¬ 
ical laboratory purposes In the laboratory with 
which the writers are connected the replacement of 
the fragile and expensive laboratory glassware by 
heavy or commercial products has been constantly 
increasing The type commonly known as a prescrip¬ 
tion bottle, in the 6 oz. and 12 oz sizes, has been 
found particularly desirable The modem heavy 
glass bottle is so well annealed that it will stand re¬ 
peated heatings m the autoclave with no clouding of 
the glass and with a negligible amount of breakage 

Instead of the crown seal, we have used the screw 
cap seal with excellent results The screw caps can 
be obtained with vanous types of liners, of which the 
cardboard-waxed paper combination has proved the 
best Such caps can be placed on loosely m situa¬ 
tions where ventilation is desired For many pur¬ 
poses an unlrned cap is best It permits of prac¬ 
tically no evaporation on long storage and the closure 
is sufficient to prevent all contamination The easy 
removal of the screw cap and its re-use an indefinite 
number of times is an advantage over the crown 
seal 

A prescription bottle, which has one side nearly 
flat, is used in this laboratory for a variety of pur¬ 
poses It Berves admirably for the storage of bac¬ 
teriological media, for the water used as dilution 
blanks in quantitative bacteriological work, and in 
many instances m place of the familiar petri dish. 
About 16-20 ce of agar is sterilized m the bottle, 
which is plaoed with the flat side down for the 


agar to harden, when the bottle is used in place of 
a petri dish. When used in the student laboratories 
in place of the petri dish for isolation purposes or 
for quantitative work, there is less difficulty from 
contamination and much less desiccation of the agar 
than with the petri dish 

The screw cap when placed loosely on the bottle 
permits of sufficient diffusion of oxygen to support 
the growth of tho obligate aerobic organisms and 
serves to keep out contamination os well if not better 
than a cotton plug In moist situations there is no 
danger of molds growing through the seal as often 
occurs with cotton plugs 

These bottles are very satisfactory for the growth 
of mass cultures of bacteria for the preparation of 
vaccines and antigens During the past three years 
many thousand cultures of the legume-nodule bacteria 
have been grown and distributed to the farmers of the 
state m such bottles Before the adoption of the 
screw cap, bottles with cork finish were used The 
cork-finiBh bottles were plugged with cotton during 
the incubation period and this cotton plug was re¬ 
placed with a paraffined cork for shipment. With the 
screw-cap bottle, the cap is placed on loosely during 
the incubation penod and then tightened for ship¬ 
ment The use of the screw cap has materially 
lessened the labor of preparation and has actually 
resulted in a lower percentage of contamination The 
inoculation of the agar for these cultures is done by 
a spray process similar to that employed in applying 
lacquer or paint An ordinary atomizer with supply 
pipe dipping into a suspension of the inoculant is 
supplied with compressed air which passes through 
a stenle three-foot length of 2 inch iron pipe which 
is packed with cotton Two men can easily inoculate 
800 bottles an honr with this apparatus 

E G. Hastings 
I L Baldwin 

University or Wisconsin 


SPECIAL ARTICLES 


A PRELIMINARY NOTE ON THE SIGNIFI¬ 
CANCE OF THE PHOSPHORUS INTAKE IN 
THE DIET AND BLOOD PHOSPHORUS 
CONCENTRATION, IN THE EXPRRL 
MENTAL PRODUCTION OF CARIES- 
IMMUNITY AND CARIES-SUSCEP¬ 
TIBILITY IN THE RAT 1 

Introduction 


Rjsobntdt Hoppert, Webber and Canniff* have re 
ported that rats fed stock diets develop oanas* of flu 

i The Biochemical Laboratory, School of Hygiene and 
Public Health, The Johns Hopkins University, Baltimore, 
Maryland 

*0. A Hoppert, P A, Webber and T, L. Casalft 
SotEKCX, 74 77, July 17, 1981, 


molars at three months of age The composition of 
the stock diet as published consists of whole ground 
corn 60 parts, whole milk powder 30 parts, linseed 
oil 6 parte, alfalfa 3 parte and sodium ehlonde 1 part. 

When the 60 parte of corn were omitted from the 
diet and replaced by either 60 parte of oatmeal or 60 


• Dental caries la the rat means a breaking deem of 
tooth structure la the molars of rate resulting m a cavity, 
formation such as has been described la a previous com¬ 
munication (H. Klein, J, Dental Reseoreh, lit 1HL Feb¬ 
ruary, 1981). The use of the term “dental caries la the 
rat’ 1 means exactly what the term implies and does art 
carry with it say implication or suggosuon that swh 
cttteC'Trth* rat is tern aaaae as that now* as ' 
ds 
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parts of that portion of whole ground com which 
passes through a sixty-mesh sieve, no canes were ob¬ 
served m the experimental rats, These workers con¬ 
clude or suggest that the higher incidence of canes 
on the diet containing 60 parts whole ground com is 
due to the impaction in the molars of large particles 
of corn, resulting in fermentative processes, so giving 
nse to dissolution of tooth substance This deleterious 
effect on the teeth, they report, is prevented by sub¬ 
stituting in the diet 60 parts of that portion of whole 
ground com which passes through a Bixty-mesh screen 

This speculation, namely, that the canes in the r&ts 
arises because of particle size, is open to cnticism on 
a number of points That portion of com which 
passes through a sixty-mesh screen has properties 
which are different from whole ground corn aside 
from the differences in physical size, and if size of 
particle was the controlling factor, then oatmeal, 
which contains large particles, should also cause c&nes 
in the diets which they fed However, oatmeal, as 
reported by those workers, docs not produce canes. 

It is the purpose of the present communication to 
direct attention to the rfile which phosphorus plays 
in the occurrence of such canes as the above-mentioned 
writers report 

Discussion 

Aa indicated in the preceding paragraphs, reports 
on the relation of diet to the incidence of dental canes 
in rats would indicate that high canes incidence may 
result from the rats receiving a diet containing large 
particles of whole ground com. 

If tile calcium and phosphorus content of the diets 
reported by these workers is determined, interesting 
correlations are established between the occurrence 
of canes m rats and the level of phosphorus fed, as 
is indicated m Table I It will be noted from the 
table that as the amount of phosphorus is increased 
in the diet the incidence of canes decreases, the ratio 
of calcium to phosphorus remaining practically con¬ 
stant. 

A study of these phosphorus values seems to indi¬ 
cate that size of particle is not the factor which con¬ 
trols the incidence of canes in the rat, since oatmeal 
does not produce canes in the proportions as fed by 
Hoppert, Webber and Canniff. The phosphorus 
fi g ures, however, indicate that dental caries m the rat 
appears where phosphorus intake falls to 0.4802 
grams per 100 grams of diet where Ca intake is 
,8424 per cent Where oatmeal is substituted for the 
com, the phosphorus content of the diet is increased 
to 05666 grams per 100 grams of diet, and when 
sifted asm, which is higher in phosphorus than whole 
ground com (see Table IX), is substituted for whole 
ground com the phosphorus content of the diet is 


TABLE I 

Calculations* on the Diets B&pobtoo by Howes r, 
WSBBKE AND CANNIW 








* 








Diet 

9 

{ 

1 

1 

1 

O 

! 


l 

fi 

i 

die. 


£ 

Whole com 

60 

1740 

0084 




Milk powder 
Alfalfa 

80 

3 

.8520 

0071 

2700 

0339 

ojr 

i ' 

Percent X 
90-100 

Coarse 

Linseed meal 

6 

.0471 

0241 

1 


NaOl « 

1 







100 

4502 

3424 




Oatmeal 

60 

2604 

.0672 




Milk powder 
Alfalra ~ 

30 

3 

2520 

0071 

2760 

.0339 

07 

1 

Per cent X 

Coarse 

Linseed meal 

6 

.0471 

.0241 

I 

zero 


Nad 

1 







loo 

5666 

"4012 




Com sifting 

60 

2220 

01501 




Milk powder 
Alfalra 

30 

8 

2520 

,0071 

2760 

0339 

66 

Per cent t 

Fme 

Linseed moal 

6 

0471 

0241 

1 

zero 


NaCl 

1 







"Too 

’em 

3490 





* Calculations bated upon figures given by Forbes. 4 
t This figure is for bolted eornmeal 
t This Information on percentage incidence supplied 
through the courtesy of Dr Hoppert by personal com¬ 
munication 

increased to 0 5282 grains per 100 grains of diet. In 
both of the latter instances the canes incidence u 
zero, whore Ca intake is 4012 and 8490 per cent., 
respectively 

For the past two yearn results in the McCollum 
rat colony have indicated that the level of phosphorus 

TABLE n 

Determination or Phosphorus in Whole Coen and 
Cohn Bijtinqb which Pass Through 
No 60 Sieve* 


Substance 

if 

Treat¬ 

ment 

Phosphorus in per¬ 
centage per 100 
grams of sub¬ 
stance dried at 
room tempera¬ 
ture 

Whole eornmeal* 

1 2 0003 

ash 

0.295 

Hoppert sample 

J 2 0518 

ash 

0.895 

No 00 sifted com* 

) 2.0012 

ash 

0.870 

Hoppert sample 

f 8.0014 

ash 

_ 

0.3685 


* These samples were kindly supplied by Dr. Hoppert. 


B, Forbes and M H. Keith. Technical aeries, 
Bull, No. 6, Agricultural Experiment Station, 1814. 
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in the diet is important xn the production and preven¬ 
tion of experimental dental canes in rats Eighty- 
eight per cent of rats fed a diet containing 0 23 
grams of phosphorus per 100 grains of diet show 
dental canes at the end of 140 days of feeding Ono 
hundred and forty rats fed diets containing 0 410 
grams of phosphorus per 100 grams of diet show a 
percentage incidence of canes of fi per cent 

The studies of McCollum, Sunmonds, Park and 
Shipley, on bone growth and calcification, demon¬ 
strated the great importance, for the deposition of 
calcium salts in the osseous tissues, of certain ratios 
between these elements The studies of Ilowland and 
Kramer, and others, have demonstrated the depen¬ 
dence of calcification on the inorganic phosphorus 
content of the blood, and especially on the product 
of the concentration of calcium and phosphate ions in 
the blood We have found that a similar relation 
exists between blood composition and the incidence of 
dental caries Using available data 5 on the composi¬ 
tion of rat blood on diets unbalanced in calcium- 
phosphorus, ue have been able to calculate that a 
critical level of blood phosphorus exists (10 5— 5 
mg) under which rats develop canes and above which 
rats are immune from dental canes 

Blood phosphorus concentration is determined in 
great measure by total calcium, total phosphorus and 
total vitamin D intake Therefore the maintenance of 
a level of blood phosphorus above the canes-unmu- 
mty level (10 5 ± 5) is dependent upon these three 
factors The level of phosphorus intake which will 
maintain the caries-immune level of blood phosphorus 
increases with increasing calcium intake and decreases 
with increasing vitamin D intake 

Summary 

(1) Estimations of the phosphorus content of diets 
reported to produce canes m rats indicate that rations 
containing 0 4802 grams of phosphorus per 100 grams 
of diet, or less than 0 4602 grams of phosphorus per 
100 grams of diet, tend to induce dental caries m rats 
if Ca intake is 0 3424 per cent 

(2) Estimations of the phosphorus content of diets 
reported to produce rats immune to dental caries indi¬ 
cate that such diets contain 0 5282 or more grams of 
phosphorus per 100 grains of diet and 0 4012 or less 
grams of calcium per 100 grams of diet 

(3) Experimental evidence is presented which in¬ 
dicates that the level of phosphorus m the diet is an 
important factor in producing caries-susceptibility 
and eanes-inmmmty in rats. 

(4) We have also found that a relation exists be¬ 
tween blood composition (phosphorus) and the foci* 

* Benjamin Kramer and J Howland In press 


dense of dental canes in rats. Canes arises in rats 
whose blood phosphorus falls below a enticai level 
(about 10 5 ± J> mg* of phosphorus per 100 grams 
of serum), while those rats whose blood phosphorus 
concentration is 10 5 ± .5 or above are immune from 
dental canes 

(5) It is indicated that this blood figure is de¬ 
pendent upon the level of phosphorus, calcium and 
vitamin ingested in the diet 

In a forthcoming paper we shall present the results 
of an extensive review of the recorded observations 
of our own and other laboratories on tbe relation 
between diet and susceptibility to dental canes in the 
rat And our conclusions from examining these data in 
the light of the working hypothesis (blood phosphorus 
cntie&l level) hero presented 

Henry Klein 7 
E V McCollum 

ON THE ULTRA-VIOLET PHOTOMICROG¬ 
RAPHY OF LIVING CELLS 

An important advantage of the ultra-violet mi¬ 
croscope m biology is its ability to photograph directly 
many cell structures which ordinarily are seen only 
in fixed and stained preparations In this way one 
can study these structures without fear that they may 
be coagulation artifacts To do this with complete 
assurance, however, it is often necessary to work with 
living and not merely with fresh material All the 
ultra-violet photographs thus far published have been 
made with the original microscope of Kohler (Zeiss) 1 
or the modification due to Barnard (as built by 
Beck) 4 These instruments, though well suited to 
the photography of fixed preparations, require ex¬ 
posures which are too long for living cells both be¬ 
cause of the highly injurious action of the ultra¬ 
violet light and because of the loss of fine detail 
through Brownian movement and protoplasmic 
streaming 

It has been found that only simple modifications 
are required to give photographs with the immersion 

* This figure is obtained by relating the calcium, phos¬ 
phorus and vitamin D intake and percentage incidence 
of canes of the Hoppert, Webber and Cansdfif rate, with 
the blood calcium and phosphorus values of Kramer and 
Howland 

r Research fellow supported by grants from the Ameri¬ 
can Dental Association and the Dental Staff of the Johns 
Hopkins Hospital 

i A Kfthler, Zelt f wia$< M4k, 21: 129, 273 (1904>i 
tWd., 24 360 (1907), A KShler and F. Togby. Arch. f. 
Avffenhe&k, 29 263 (1928), E. Grawitz and Gruneberg 
(photography by A. Kfihler), "Die Zellendes menseh- 
lichen Blutes ixn ultraviolettem Ueht” (Leipiig, 1906), 
H v. Schrbtter, Ftroh Arch f. Path. Anat, a s. 163: 
343, F F Lucas, Proc Nat Acad BoU, 16: 099 (1930); 
J Morph, 52 91 (1981). 

• J E, Barnard, Lancet, 2: 117 (1920); & Map. Mia, 

Boo., 47* 253 (1926), R W, fl, Wyckaff and A. I* T* 
Louw, J Mxp Mod, 04. 419 <1981) „ , 
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objectives in from i to -—of a second Resolution 

aO 0 

approaching the theoretical maximum has been 
reached in pictures of lmng cells made under these 
conditions. We have furthermore observed that many 
kinds of cells if oarefully shielded from all extraneous 
radiation ore seemingly unhurt by the amount of 
ultra-violet light necessary to photograph them 
Consequent!} it has been possible to prepare serial 
photographs which show many single cells and simple 
organisms passing through Miccessne stages in their 
life histories As would lie expected from the con¬ 
spicuous absorption of formed chromatin, this “motion 
picluic” procedure has proved especially instructs e 
in studies of cell division 

The microscope used is a Barnard instrument 
adapted to take Zeiss optics and znodiiied m ‘various 
minor details of its construction Reduced exposure 
and irradiation times have been achieved (1) by em¬ 
ploying as source u sufficiently powerful condensed 
spark discharge (between cadmium electrodes), (2) 
bv refining mechanical features so that the correct 
focal plane for the ultra-violet light can ahtatjs be 
reached after applying an empirical correction 1o 
the setting for green light and (3) by photographing 
on fine grained motion picture film at model ate initial 
magnifications and enlarging from the negatives It 
should be remarked that after these modifications 
ultra-violet photographs can be made with practically 
the same ease and certainty that attend ordinary 
photomicrography with visible light 

This apparatus and the “slow motion picture” 
technique which it makes possible are being applied 
to the study of a number of biological problems \V if h 
A. H Ebehng photographs 3 have been made of vari¬ 
ous tissue cells in mitosis We have also photo¬ 
graphed the growth of yeast, several steps in the re¬ 
duction divisions leading to the production of grass¬ 
hopper sperm and some stages m the life cycles of 
typical protozoa These will be published at a later 
date, together with a detailed description of the 
microscope itself Ralph W G Wvckoff 

Adrian L Tkr Louw 

Rockefeller Institute foe 
Medical Research, 

New Tors, N Y 

ELEMENT 87 

The isolation of element 87, reported in tbo press 
on October 15, 1931, offers another opportunity to 
test tike validity of the periodic classification. The 
accompanying curves indicate certain properties of 
the alkali elements, and have been extended to cover 
the properties of Clement 87 by extrapolation. The 

t A few of our earliest photographs will appear in a 
forthcoming number of the Journal of Morphology 


values so obtained are subject to the usual objections 
common to extrapolated figures, but it will be inter¬ 
esting to see how closely they will conform to the ob¬ 
served properties of element 87 when the element has 
been completely studied 

Figs 1, 2, 3 and 4 represent, respectively, the 
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Fig 1 Atomic volumes of the alkali elements plotted 
against their atomic numbers, with the value for 
element 87 extrapolated 



against their atomic numbers, with the value for 
elements 87 extrapolated 



AUmtJhibn 

Fw 3. Boiling points of the alkali elements plotted 
against atomic numbers, with the value for 
element 97 extrapolated 
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Fig 4 Specific heats of the alkali elements plotted 
against their atomic numbers, with the value 
for element 87 extrapolated 

atomic volumes, melting points, boiling points and 
specific heats of the alkali elements, when plotted 
against their atomic numbers, with the value for ele¬ 
ment 87 extrapolated in each instance 
Fig 5, representing the wave-lengths of maximum 
photoelectric sensitiveness of the alkali elements in 



Flo 5 Wavelengths of maximum specific photoelec¬ 
tric sensitiveness of the alkali elements in contact with 
argon, plotted against their atomic numbers, with the 
value for element 87 extrapolated 

contact with argon, has been plotted from the values 
given by Miss E F Seiler in the Astrophysical Jour - 
nal, Vol 52, 1920, and is for the metals m compara¬ 
tively thick layer 

Fig 6 is a composite curve from two curves show¬ 
ing the sensitivity curve of the caesium on caesium 
oxide photocell (solid line) and the analogy curve for 
a similar cell made with element 87, assuming that 
the same wave-length difference between caesium and 
element 87 would occur in cell and m maximum 
photoelectric sensitiveness of curve 6 The curves 
from which the composite was drawn are from Roller 
(J O S A and 22 8 . 7.) and Zworykm and Wilson 
(“Photocells and Their Application”)* Since the 
sensitivity peaks broaden and flatten with increasing 


Fig 6 Photoelectric sensitivity eurve of caesium m 
monatomic layer on caosium oxide, solid line Analogy 
curve for clement 87, dotted lino The vertical dotted 
lines represent the wave-lengths of maximum specific 
photoelectric sensitiveness shown in Fig 5 for Cs and 
El 87 

atomic number, a photocell utilizing element 87 
might have a considerable sensitivity well into the 
infra-red 

From the atomic volume, the specific gravity of ele¬ 
ment 87 may be calculated as Approximately 2 2 Its 
large atomic number makes it probable that several 
isotopes exist Since the radioactive degeneration 
senes does not pass through Die element, there is no 
reason to expect that it will be radioactive to any 
greater degree than the other alkali elements It 
should be possible to separate the element from ad¬ 
mixture with caesium by differential light ionization 
in an electrostatic field, since presumably the vapors 
of the two elements would be ionized at different light 
frequencies 

C F Graham 

Albany, N Y. 

Oct 17, 1931 


BOOKS RECEIVED 

Barger, George 'Ergot and Ergotism Pp xvi + 279 
41 figures Gurney and Jackson, London. 15a 

Blaghowskie, Stefan Kwartatnik Psychologieeny 
Pp 3'50-460 Poznanskie Towarzystwo Psychologiozne, 
Poznan 

Kodak Research Laboratories Vol XIV, 1980 
Abridged Scientific Publications. Pp vhi+295 Illus¬ 
trated Eastman Kodak Company. 

Nachtsheim, Hans Verhandbmgen don L Interna - 
tumalen Kantnchenrdehter-Kongresees, Letpeig, 1880 
Pp x + 283 Illustrated Belehs-Zeatrale fur Pointier, 
Leipzig 

Schmidt, Johs Eeport on the Danish Oceanographical 
Expeditions, 1908-1910 to the Mediterranean and Ad¬ 
jacent Seas Part I, Pp 193. Part II, Pp. 21. Part 
III, Pp. 14 Part IV, Pp. 11 Illustrated. Host * 
Son, Copenhagen 

Socx sts D ’Anthropologic Db Paris. Bulletin and 
Memoires 1929 Pp xxii + 199 Illustrated. 1980 : 

Pp xxiv + 24 La Soclete D 'Anthropologic, Paris 

Tubneb, L. B Wireless Pp xviii + 528 342 figures. 

81 plates Cambridge University Press, Macmtilaii, 


i 

t 


\ 








I* A B X. 7f . 

IMPERIAL AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHI 


Date of issue 

Date of i*goe. 

Date of issue 




2U' i{ r 

* ■ r I 

1 

1 


li itfflf; ; 

W‘j4 1 


II AUG I 1 

iv»q j 



I 


I 


